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Practical Tonnage Rating.* 





BY GEORGE R. HENDERSON. 


In 1898 the writer was chairman of a committee which 
reported to this Association on the subject of Tonnage 
Rating for locomotives. In this report it was stated that 
the committee believed that results could generally be 
secured more quickly and satisfactorily by first produc- 
ing the theoretical rating and checking this up by prac- 
tical tests. How far the theoretical rating will be satis- 
factory depends upon the care and foresight used in de- 
termining it. The committee above referred to presente] 
2a number of diagrams and formulae for use in such 
work, but when there is much of this to be done the cal- 
culations of the various cases require a great deal of 
time, particularly when momentum grades and many 
sizes of locomotives must be considered. in fact, the 
writer remembers a case several years back when it 
occupied a force of six men for ten days to rate thirteen 
classes of engines over 1,500 miles of road, and this 
without considering momentum grades. With 5,000 
miles of track and 75 varieties of locomotives, the former 
methods would be almost prohibitive, and this has led 
to the adoption of new methods by which an ordinary di- 
vision of say 500 miles can be rated in from three to 
tive hours, and for all the locomotives in service, the 
rating to be practically correct for momentum rades as 
well as “dead pulls.” Empties and: “time freights’? may 
also be included with no extra labor, and thus a new di- 
vision, heretofore unoperated, may be scheduled before 
the equipment is placed upon it. Of course, there will 
always be cases where an increase in the speed of ap- 
proach to a grade will permit a heavier rating, but it 
is a very easy matter to make slight variations in the 
schedule, 

Those who have attempted to establish ratings by 
means of actual tests upon the road know the many dif- 
ficulties encountered and how seldom results can be sat- 
isfactorily duplicated. Variations in the weather or the 
steaming of the engine, the condition of the track and the 
train, and often the unexpected display of a danger sig- 
nal throw so many obstacles in the way of successful 
tests that the “office method” is by many considered 
preferable. The writer believes that by the use of the 
following rules and diagrams it will be possible to rate 
almost any modern engine on any profile and alignment, 
and with very few calculations to establish a satisfactory 
schedule, 


Tractive Force of Locomotives. 


The tractive force referred to in this article will be 
‘hat available at the circumference of the drivers, and 
will be designated by T, and is determined as follows: 

At slow speeds, 5 to 8 miles an hour, with the reverse 
lever in wisi corner notch and a cut-off of about 90 per 
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cent. of the stroke, pressures will be obtained about as 
follows: 


FiitiGl PLCHBUPE . oo.sc céin ce cedeles = .95 boiler pressure. 
Mean effective pressure.......... = .Y1 initial pressure. 
Mean effective pressure..........=.86 boiler pressure. 
Allowing 8 per cent. internal friction= .92 M.E.P. 


Mean available pressure..........=.S80O boiler pressure. 
This allows for friction of pistons, valves, eccentrics, 
ete., but not the resistance to motion which must be 
considered with the train. For the maximum available 
tractive force we have for single expansion engines: 


: p ds 
| i eT Ce xeae we as sun 
2 (1) 
Where p = mean available pressure in Ibs. per sq. in. 
d = diameter of cylinder in inches, 
s = stroke in inches, 


D = diameter of driver in inches. 
We can also o, 








2 
T = 8 Lk a Se Rea e Caee wale (2) 
Where P = working boiler pressure in Ibs. per sq. in. 
For 2-cylinder compounds, when operating compound: 
8Pd?s & 
i Ro nc ced ain dente naver cies (3) 
D (r+ 1) 
Where d, = diameter of low-pressure cylinder in inches, 


r = ratio of cylinder volumes. 
For 2-cylinder compounds when operating simple: 





8P d,s 
yl CEOS Cee eh Barteria nen 
ae (4) 
Where d, = diameter of high-pressure cylinder in 
inches. (This, of course, assumes that the adhesion of 


the engine is sufficient to allow it to develop this tractive 
force without slipping.) 
Four-cylinder compounds will give values as follows: 
When operating compound: 


. 16Pd?s ui 

fj Detpo etetaraianes eee (5) 
And when operating simple: 

i. 16Pd?s : 

= - DD ccrtttee POT TOR CCE «ac 


While variations in these figures may sometimes be 
looked for they will generally represent safe deductions 
at the slow speed mentioned above. 

As the speed is increased the value of T will evidently 
be reduced, as the boiler is generally inadequate to main- 
tain full pressure with the lever in the corner over 5 to 
8 miles per hour. In order to determine the possibili- 
ties in this direction tests were made with a dynamom- 
eter car and also by means of the Chicago & North- 
western Testing Plant, the standard .10-wheel freight 
engine of that road being taken for this purpose. This 
locomotive has the following proportions: - 





Cee  CINND i sg oe co ote ccc kcadadcavesocacenue 20 by 26 in. 
Driving wheel diameter ............. ee seeadece danas Garam 
RCNE MUNRO ate cccddaduweesees adaieddeewcadeld 190 Ibs. 
NC INEIIEL (ONE ois on oe 6s co dedvenctsteveous 2,146 sq. ft. 
Fire-box heating surface............... axtadinaa 186 sq. ft. 
WOtGh NOMEING SUMERE 665 occ. cccccweccccsescceseos 2,332 sq. ft. 
FERUMROY WENO oe wale niciaia de Holts a. o6/0'66.4: tal weiwmnee eee dice «cca Gn Mee 
TE Cer VORUIMO™ os veccineacscecedesedewunes 9.5 cu. ft. 
Ratio of grate area to cylinder volume.................00. é 
Ratio of heating surface to cylinder volume. ‘ 

Ratio heating surface to grate ATOR. 2.0 cec cscs cccccess 

WORSE OM CQUINOUD fice cece diadecccdicdedudoncsdeta 118.350 Soy 
WOlsmt OF. .Cigime amd tenGet.<..cicccice cewwscccccs 130 tons 
GNA, 6 <emeedaddnacudeundnedect a acea atudeweneea 25,000 Ibs. 


Diagram No. 1 shows the relative tractive force at dif- 
ferent speeds. The curve illustrates the results derived 
from records obtained on the “testing plant” and the 
crosses are plotted from the dynamometer car experi- 
ments. Thus it will be seen that the test plant gave 
generally the maximum T, as might be expected. In 
order to simplify the calculations, it is more convenient 
to consider the average T during the period of retarda- 
tion, and the right-hand curve on diagram No. 1 gives 
the average T during a reduction from the speed desig- 
nated by the abscissa to 5 miles per hour. The two 
curves on diagram No. 1 therefore present a ready means 
of obtaining the tractive force for a fixed or variable 
speed. (Of course, a large increase in the proportions 
of boiler to cylinder will give curves having greater 
ordinates for the corresponding abscissa than those 
shown, which are based on the class R engines as stated 
above.) 

Resistance of Train. 

Diagram No. 2 gives the curves for train resistance in 
accordance with the Engineering News and the Bald- 
win Locomotive Works formulae, being respectively = 


¥ V oe } 
2+ 4 and 3 + 6” where V equals velocity in miles per 


hour, and the shaded portion or zone shows the variation 
in resistance that may be met with. (In this diagram, 
the abscissae represent the unit of grade, speed, ete., 
and the ordinates the resistance.) For srades we have 
resistance = .88 M when M = the feet rise per mile. 
Curves give a resistance equal 0.7 ¢, where ec = degree 
of curvature. Acceleration (and retardation) a resist- 
ance = 0.0132 A? when A = speed attained in one mile, 
in miles per hour. (The latter includes rotative energy 
of the wheels and axles. The “average speed” curve is 
used for varying speeds and gives the average resistance 
between the selected speed and five miles per hour. 





Effect of Momentum. 

By utilizing the momentum of retardation we are en- 
abled to pull much heavier trains up a grade than we 
could with a dead pull only. The effect of this is to 
produce a virtual grade, which is less steep than the ac- 
tual grade, and the weight of train which can be pulled 
corresponds to this virfual grade. It must be remem- 
bered, however, as illustrated in Diagram No. 1, that 
at high speed the tractive force of the engine is reduced, 
and when we desire to figure momentum grades we must 
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calculate on the average available tractive force during 
the change of speed from that at the foot of the hill to, 
say, five miles per hour at the top. ‘rhe relation of this 
to the maximum T can be found from the right-hand 
curve of Diagram No. 1. 

The average resistance to speed may be taken from 
Diagram No. 2 and the resistance due to actual grade 
from the same chart. This resistance, however, is to 
be reduced by the amount of inertia due to retardation 
of train from the maximum speed to five miles per hour. 
The average force of inertia in lbs. per ton may be ex- 


e cae 
e — oe 
pressed approximately by the formula, 70 = ’ 
where 
V = initial velocity in miles per hour, 
x = distance traversed during retardation in feet. 


Diagram No. 3 gives a series of these curves for vari- 
ous values of V and # when speed is reduced to five miles 
per hour. This energy added to the average T repre- 
sents the propelling force, and the sum of the various 





Proportion of Maximum T. 


Speed- Miles per Hour: 
Diagram No. 1. 


fresistance in ta per net tor of Load. 





Units of Grade, Speed Etc. 


Diagram No. 2—Train Resistance. 


Lnergy in Pounds per Torr. 





Length of Grade in Thousand Feet. 


Diagram No. 3—Energy of Retardation to Five Miles 
Per Hour. 


resistances gives the amount to be overcome by the first 
two forces. The equation must, of course, be made 
for the total weight of train multiplied by the various 
coefficients in Ibs. per ton, as the tractive force is also 
in Ibs.; as, for example, to find the weight of train, di- 
vide the average tractive force by tue sum of the 
coefficients for grade and average speed minus the co- 
efficient for energy due to retardation. The weight of 
the engine and tender must be deducted for-net loading. 


Effect of Empty Cars. 

It has been suggested from results of experiments that 
an empty car has about 1.8 lbs. greater resistance per 
ton than a loaded car at slow speeds. If we wish to ex- 
press this as a percentage of increase over loaded trains 

1.8 


here 
y + wher 


we can use the formula for this exces; 


y = resistance due to grade. The locus of the formula 
is drawn on Diagram No. 2 where the ordinate gives 
the excess resistance in per cent. for emptics on the grade 
in feet per mile represented by the avscissa, Thus 
empty trains should be considered as having so many per 
cent. greater tonnage than actually the case, depending 
upon the grade to be ascended. 


Method of Rating Engines. 
The various rules enumerated above are embodied in, 
Diagrams Nos. 4, 5 and 6, which give the tons behind 
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which a Class R engine can pull on various 
The heavy line gives the rating on a dead pull 
ascent shown by the abscissa. The line 


tender 
grades. 
for grades of the 
marked “empties” 

In Diagram No. 


gives the rating for empty cars. 
upper 


*4 the fine lines give the load 
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Diagram No. 4—Engine Loading, 15 Miles Per Hour, 
Approach. 
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Net Tons Back of Tender: 
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Diagram No. 5—Engine Loading, 25 Miles Per Hour, 
Approach. 
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Grade % and Ft. per Mile. 
Diagram No. 6—Engine Loading, 35 Miles Per Hour, 
Approach. 
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Diagram No. 7—Relative Engine Loading. 
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C.& N-W.R. Engines 


Ashland Division Engines 


VoL. XXXIII., No. 25. 








References to Letters at Right of Diagram. 
A and 7H as cacy Classes F2, H1, H3 and Ashland 


©: Engines Classes B5, B1, E4, Ed, H4. 

D:D: Ashland Div. Sec ape Classes K, FE, Kz, K3, 
E4,, Ed, F, D. 

E: Engines Disuies "Al, B2, B3. i 

KF and G: Engines Class D3 and Ashland Div. K5. 

H: Engines Classes A2, A3, B1, F1. 

J: Ashland _ engines Classes K1, K2, K3, K4, 


N, N 
K: Classes A4, C2. 
* L: Classes A5, 04, D1. 
M: Classes C3, C5. 
N and O: Classes B4, C6, Dla, D1b, D2a, D14 and 
Ashland Div. I4. 
P: Class S3. 


Q and R: Classes ‘ $5, S7 and Ashland 


os D12, 


Div. Ti and I 
S: Classes 81, D13. 
T: Classes $4, S6. W: Class D. d 
U: Classes B and S82. X: R 19% x 26 (2?) 
: Classes D12a and Q. Y: R 20 x 26. 






Diagram No. 8—C. & N. W. Railway Locomotive Lading. 


The vertical scale represents tonnage, four spaces to the one hundred tons. 


The diagonal lines represent the relative 


tonnage of each class of engine to that of Class R, which is the uppermost line. 
To find the tonnage for any class of engine over a certain piece of road get the Class R rating for that section from 
the published rating on time card — follow down the nearest vertical line until it intersects the desired class line, and 


take the reading on the vertical scale. 
For Example.—If the Class R 

1,165 tons. 
for a speed of approach of 15 miles per hour, reducing to 
five miles per hour at top, the length of grade being de- 
noted by figures at top of line. These allow for the 
effect of momentum and the diminished J’ at the higher 
speed. The short line at lower left-hand corner gives 
the ratio for equating curves and grades; thus, add to 
the actual grade the grade corresponding to the curva- 
ture shown for the total effective grade. For empties 
operated under momentum rules, from the intersection of 
tonnage line and “dead pull curve” follow directly down 
to the “empty” line, which gives the empty rating for 

the corresponding case. Diagram No. 5 gives the same 
data for a speed of approach of 25 miles per hour, and 
Diagram No. 6 at 35 miles. 

To illustrate: The engine selected as the standard can 
haul 1,750 tons up a 21-ft. grade on a “dead pull.” On 
a 34-ft. grade with a dead pull, 1,250 tons would be the 
limit. However, on a hill of this grade 9,000 feet 


per Hour: 


8 


Net Tons Back of Tender: 










-30 -20 -10 O + . 70 90 
Grade Feet Per Mile. 


Diagram No. 9>—Engine Loading, Dead Pulls at Various 
Speeds. 


Distance in Miles. 


Time in Hours, 


Distance in Miles. 


Diagram No. 10, 


engines are rated 1,450 tons over a certain 


division, Class Q should be given 
a 35-mile an hour velocity at the foot, 
1,450 tons can be taken up. If empties compose the 
train, 1,300 tons would be the allowance. By this 
means it is easy to rate the “standard engine” over the 
whole road. In order to simplify the rating of other 
classes, we have recourse to Diagram No. 7. This gives 
the load suitable for an engine having a different T 
when the load for the “standard” engine is known. 
These lines are not radial, as would seem at first sight, 
but are parallel to radial lines whose tangents are pro- 
portional to the 'T’ of the different engines, the parallel 
being drawn below the radial lines by the amount cor- 
responding to the weight of engine and tender. In this 
way, the loads back of tender are comparable by the 
diagram, whereas it would be the power at the drivers 
were the radial lines used. The diagram is drawn for 
other hypothetical engines to compare with the standard, 
assumed engine and tender weights being allowed, and 
it being further supposed that the boiler has about the 
same proportions relatively to the cylinder power. 
Diagram No. 8 and the following table are reproduced 
from one of the Division Time Cards of the Chicago & 
Northwestern, and explain fully how the chart is used. 


. Class “R” Ratings for Freight Trains.—Wisconsin 


long and with 





Division. 

Emp- 
Dead. Time. ties. 
Princeton to Fond du Lac........... 860 775 800 
Fond du Lae to Princeton....... «se. 1,260 1,140 1,150 
Fond du Lac to Sheboygan.......... 770 690 720 
Sheboygan to Fond du Lac........... 930 840 870 

Fond du Lac to Milwaukee (Helper 
Fond du ae to Eden)............ - 1,290 1,160 1,160 
Milwaukee to Fond du Lac......... 1,060 960 970 

Milwaukee to Chicago (Helper to 
ROBEY): isos sions os seed caciemaset 1,250 = 1,250 
Chicago to Milwaukee.............. ' 1,300 1,280 
Green Bay to Appleton Junction.... 1,300 1,280 
Appleton Junction to Green Bay.... 1,800 1,600 
Appleton Junction to Fond du Lac.. 1,800 1,600 
Fond du Lae to Appleton Junection.. 1,380 1,250 1,250 

Fond du Lae to Janesville (Helper to 
WAECTIONG): | sisfo:cssco-ocsces.p.0is-s.s celdeis overes 1,250 1,180 = 1,080 
Janesville to Fond du Lac........... 1,120 1,000 1.030 
Janesville to Chicago.......ccosccees 120 «61,000 1,030 
Chicago to Janesville. .. .. scoccccccces 1,160 1,050 1,050 
Belvidere to Kenosha. .....ccsessses “ 900 840 875 
Kenosha to Belvidere................ 900 820 810 


Rating for other than Class R engines will be obtained 
from diagram. 

It is hardly necessary to say that an accurate know! 
edge of the profile and alignment is necessary to properly 
rate an engine, as well as the crossings, water tanks, 
stops and methods of operation, as these all contribute 
to the success of the rating. 

The use of the Diagram No. 8 simplifies the transfer 
of engines from one division to another, as the proper 
loading can be determined by a glance at the diagram, 
when the class is known. For example, in the tab! 
given above the rating for Class R engine from Chicago 
to Milwaukee is 1,440 tons. On diagram No, 9 we fe!- 
low down the vertical line corresponding to 1,450 tous 
on the upper diagonal line, and the intersection with tlic 
various diagonals gives the proper loading; for instanc: 
Class Q, 1,160 tons; Class S-3, 950 tons, and so on. -\- 
all locomotives have the class letter painted on the ca! 
the proper rating is easily determined. 

The ratings explained have been based on a speed «i 
5 to 8 miles an hour for a dead pull or for a summi! 
velocity of 5 miles an hour for momentum runs. It wi!! 
often be necessary to determine what load could 1! 
hauled at a higher speed, or what speed could be 0} 
tained with the same weight of train on a grade less than 
the ruling grade. Diagram No. 10 has been calculated 
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for the standard Class R engine by using the data in 
Diagram No, 1 for the T of the locomotive, and the train 
resistance from Diagram No. 2. For example, it was 
found above that 1,750 tons was the “dead pull” limit for 
a 21-ft. grade. This would be at a speed of about 5 
miles an hour. If, however, it be desired to maintain a 
speed of 20 miles an hour on this grade the load must 
be reduced to 900 tons, as will be found from the inter- 
section of the 20-mile curve with the 21-ft. grade line. 
Or, on the other hand, the 1,750 tons could be hauled 
on a 5-ft. grade at 20 miles an hour. As previously ex- 
plained, these curves will be approximately correct only 
for locomotives having about the same cylinder and 
boiler ratio as the Class R engine. 

Diagram No. 10 is inserted to provide a quick method 
of determining the speed of trains when the time and 
the distance traversed are known. The intersection of 
these co-ordinates will give the average speed by inter- 
polating between the diagonals. 





The National Association of Local Freight Agents’ 
Associations held its fourteenth annual meeting at Den- 
ver June 12, 13 and 14. About 200 agents attended, 
many with their wives, nearly all coming from the Mis- 
souri River and points East thereof. Those from the 
extreme east and north went from Chicago by special 
train over the C., B. & Q., while those from middle and 
southern states went via St. Louis on a special train 
over the Missouri Pacific. These trains arrived at 
Omaha on Monday morning where the excursionists were 
entertained by the local associations of that city, South 
Omaha and Council Bluffs. They were shown about 
the three cities. Both trains left for Denver in the 
evening over the Burlington. After the convention a 
large portion of the delegations went by the Colorado & 
Southern to visit points of interest further west; they 
planned to go to Ogden by the Colorado Midland and 
Rio Grande Western, returning over the Union Pacific. 

The reports of the officers showed the Association to 
he in a healthful condition, the Secretary reporting 58 
local associations with an enrollment of nearly 600 in- 
dividual members, of whom the Credential Committee 
reported 49 associations represented by 194 delegates. 
Lincoln, South Omaha and Council Bluffs have formed 
local associations and were admitted to membership in 
the National, 

The Treasurer reported funds on hand of $745, and the 
per capita tax was reduced to $1.50 per individual mem- 
ber, 

It was voted to change the name of the Association to 
“American” instead of “National,’? and to admit to 
membership cities of North America otnerwise eligible. 
Several cities in Canada and Mexico are interested in 
the benefits to be derived from the Association. 

The special committee appointed to simplify the 
method of handling United States Government bills of 
lading reported progress and was continued. The spe- 
cial committee to devise a method of marking bales of 
cotton recommended tags showing consignee and désti- 
nation, The recommendation was adopted and referred 
to the Conference Committee to be taken up with a view 
to having it adopted by the Transportation lines. 

secfore taking up the topics assigned for the meeting 
a joint session was held with the Association of Car 
Service Managers, who were in session in the same 
building. At this session addresses were made by 
Messrs. Haskell and Prall, of the latter body. Mr. 
Prall complimented the Agents’ Association for its ex- 
cellent work and spoke at some length relative to the 
delay to cars at junctions, for which a remedy sug- 
gested was a common ownership of all cars not used ex- 
clusively in local traffic, each line subscribing an amount 
representing their requirements and that number of 
cars to be interchangeable as home cars. If in excess 
of that number the excess to be paid for at an agreed 
per diem charge, , 

In the regular meetings the discussions aroused great 
interest, and intelligent conclusions were reached. It 
was decided that cars containing bonded freight should 
he placarded, additional cards to be used when bonded 
freight is removed or added to the original loading. It 
was the unanimous opinion that metal tags should be 
used in marking iron pipe, rods, ete., which do not 
present sufficient surface for the full marking. 

It was recommended that a joint messenger service 
ho established between local freight offices and offices of 
commercial and fast freight line agencies, the expense of 
such to be shared by the offices receiving such service. 

rhe following subjects were referred to the Confer- 
cnce Committee to take up with officials of proper de- 
partments: 

1A correct basis and practicable uniform method for 
computing the cost per ton of handling freight at local 
rie as to just what employees and other expenses 
Should enter into the calculation. 

a What means can be effectively used to protect the 
(clivering line so as to subsequently identify the party 
Who has signed a receipt and taken the property; with a 
‘ccommendation that consignee should give a written 
pain: his drayman or agent also signing the same 
order, 
Pr -” determine the most accurate method to insure 
wing freight in proper car and what distinction, if 


shai should be made in rate of pay of stower and truck- 
an. 


4, To take legal advice and report at next meeting 
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upon ‘the responsibility of railroad companies after sign- 
ing for freight loaded on private siding until removed 
from same by switehing engines. 

Mr. T. P. Adams, agent of the Missouri Pacific at St. 
Louis, was re-elected president; James Anderson (B. & 
M. R.), Omaha, seeretary, and C. TI, Newton (Wabash), 
Toledo, treasurer. The place of meeting in June, 1902, 
will be Cleveland. 


The Master Mechanics’ Reports. 


We print below abstracts of the various committee re- 
ports presented at the annual convention of the Ameri- 
can Railway Master Mechanics’ Association at Sara- 
toga. The discussions, so far as we have received them 
up to the time of going to press, appear in the current 
report of the convention, and the publication of these 
will be coneluded next week. 


CAST-IRON AND STEEL-TIRED WHEELS. 

Since the date of the last report of this committee 
there have been practically no new developments and no 
new information obtained bearing on this subject. The com- 
mittee has nothing, therefore, of value to present. Since 
the last report of this committee the question has been 
raised as to the expediency of the use of steel-tired 
wheels under 100,000-Ib, cars, but the data in this mat- 
ter are so deficient that they cannot be properly made a 
subject of report: The committee has nothing further to 
say, and feels that it should be discharged. 

This report is signed by J. N. Barr, chairman; A. M. 
Waitt, A. L. Humphrey, H,. S. Hayward and John 
Hickey. 





COST OF RUNNING TRAINS AT HIGH SPEED. 

The report contains extracts from replies to a circular 
letter, the most interesting being a letter from Mr. F. A. 
Delano, of the Chicago, Burlington & Quincy, and a 
member of the committee. Mr. Delano says in part: “I 
submit as evidence on this matter of cost ,of running 
trains at high speed a report made in July, 1900, on the 
c.,. B. & Q. R. R.. under my jurisdiction on fast mail 
train No. 15, between Chicago and Burlington, a dis- 
tance of 206 miles, the schedule of the train, including 
stops, being 51 miles per hour. Three trips were made 
with this train and two trips were made with a dummy 
train of practically the same weight, but making only 
half the speed. The data of the tests is given fully in 
the report made by Mr. M. H. Wickhorst, Engineer of 
Tests, who had direct charge of the work, with a staff 
of assistants, but I would call attention to several par- 
ticular features. 

“1. The test: was made at a time of the year most 
favorable to low cost of train operation. 

“2 The train was exactly on schedule time and there 
was, therefore, no time to be made up and no accident 
or hot boxes causing a delay which had to be made up. 

“2. In spite of the above fact, it is interesting to note 
the speed at which most of the miles had to be made in 
order to keep the train on schedule time. It will be 
noted, for example, that the greater part of the distance 
had to be covered at a speed of 60 to 65 miles per hour. 

“4 It is estimated that the value of the high-speed 
engine on the fast mail train (weighing 74 tons in work- 
ing order) was $14,000, as against the value of say $7,- 
000 for the engine (weighing 41 tons in working order) 
which handled the test train operating at only one-half 
the speed, 

“T would submit as an answer to your other queries, 
the following: In regard to breakdowns, it is pretty ap- 
parent that there are a great many more cases of de- 
layed trains due to hot bearings on engines and cars 
where the speed is excessive than where it is moderate. 
On some divisions of the road where speed is moderate 
we never have a case of hot crank pins, whereas hot 
erank pins and hot driving boxes are not uncommon in 
high-speed service. We use our very best power in high- 
speed service, and in spite of this we have more fail- 
ures in high-speed service than in moderate service, but 
just how much more I am unable to say, I feel quite 
certain that the inerease in speed of a few trains has a 
tendency to auicken the speed of all trains, first, be- 
cause the men get educated or keyed up to a high 
speed, and secondly, because it is necessary to make high 
speed in order to keep out of the wav of trains, even on 
a double-track road. 

“The greater speed of trains, both freight and pas- 
senger, which has come with recent years has greatly in- 
creased the requirements for large boiler capacity of 
freight as well as passenger engines. High speed has 
developed a good many weak points in the machinery of 
engines which under more moderate speeds gave good 
service. There is very little question that this enhances 
the first cost of the motive power, but just how much 
it would be difficult, if not impossible, to say. To com- 
bine speed with great tractive power is a difficult thing 
to accomplish, because in the nature of things the re- 
quirements are contradictory, and in attempting to 
satisfy opposing conditions is of course more or less of 
a compromise.” 

The principal average results of the Burlington test 
are shown by the following figures from Mr. Wickhorst’s 
report: 


Train No. 15. Special train. 
per cent. per cent. 
Speed, miles per hour............ - 100 50.7 
Drawbar pull, per ton........... - 100 46.5 
Water, per ton mile.,............. 100 68 
Coal, per ton Mile......seereeereee 100 54.5 
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“In general, therefore, we may say that these tests 
indicate the cost for power as represented by the con- 
sumption of coal and water, of running trains, increases 
directly as the speed; that is, if we double the speed, the 
coal, water and drawbar pull are likewise doubled.” . . . 
The committee says in part: The made by the 
Burlington Road are of great value so far. as they go, 
and clearly indicate that, so far as coal consumption is 
concerned, it is fair to assume that the cost increases 
directly as the speed increases, but the committee real- 
izes that this is only one of the items of the enhaneed 
cost of running trains at high speed. 

The greater capital invested in locomotives capable of 
handling trains at high speed, the greater cost of main- 
tenance, represented in the greater care and more per- 
fect inspection, is spoken of by all who have replied to 
our queries. Furthermore, it is a pretty generally ac- 
knowledged fact that any given class of power will show 
far more engine failures operated at high speed than at 
lower speed; that the “keying up” of the service on a 
few trains tends to key up the service of all trains, and 
that while there is an undeniable benefit resulting from 
the greater alertness on the part of employees, there is 
an expense resulting from these greater demands on en- 
gines, requiring more expensive motive power, from ma- 
chinery failures in both engines and ears, resulting from 
this greater speed, more serious results: from derail- 
ments or accidents when they occur, or which involve 
an expenditure of money to prevent. 

The committee has only considered the question of 
cost of running trains at high speed as affected by me- 
chanical considerations. None of the other features of 
the problem, such as cost of track maintenance, cost of 
keeping the track clear, keeping trains out of the way of 
high-speed trains, and many other incidentals, have been 
considered at all. The attention of the committee has 
been called to various magazine articles and articles in 
technical journals on this question, all of which seenr to 
fog the issue by not making a clear distinction between 
the question of “What it costs to run trains at high 
speed” and the question of “Whether it pays to run 
trains at high speed.”” Obviously the two questions are 
entirely separate and distinct. What it run 
trains at high speed is a question susceptible of more or 
less scientific and complete analysis; while the question 
as to whether it pays to run trains at high speed is 
purely a commercial question, even more difficult to 
solve, because the question of earning power, advertis- 
ing value and many other considerations enter in, as 
well as the question of expense of operation, 

This report is signed by Wm. McIntosh, chairman; G. 
F. Wilson and F, A. Delano. 
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costs to 





HANDLING, CLEANING AND SETTING BOILER TUBES. 


A cireular letter of inquiry was sent to members, to 
which 27 members replied. In general it was learned 
that the methods are practically uniform, 

Tubes should be cut out of both tube sheets with a 
power cutter and removed through the dry-pipe hole, 
providing the pipe has been taken out. Otherwise 
through a tube hole that has been reamed sufficiently 
large to admit of the removal of the tubes, according to 
the probable amount of hard scale they may carry. 
The ends remaining in the front sheet should be driven 
out with a pneumatic hammer and chisel. The ends re- 
maining in the back-tube sheet should be removed in a 
similar manner. A heavier hammer, however, is needed 
for this, with an ordinary flat chisel about ™%-in. wide 
or split caulking tool. The labor of chipping off beads 
ean then be dispensed with. They should then be taken 
to the rattler for the purpose of removing the scale. Safe 
ends should be cut off and secarfed and piled near the 
furnace with the horning anvil where the tubes should 
be opened and the safe end applied. After this opera- 
tion they should be piled convenient to the welding 
furnace. 

The safe end should be the same thickness as the 
original tube and should be applied to the end of the 
tube having previously received a safe end in order that 
the thicker end of the tube be used for welding. After 
the weld has been made and scale scraped off the tubes 
should be swaged about 5-32 in. and stood up in quick- 
lime for annealing. They are then cut to length, and the 
front end opened on the horning anvil and are then ready 
to be replaced. 

It is not necessary to test the welds on tubes until 
they have been reset; it is more economical to remove a 
defective tube occasionally than to test each tube sep- 
arately. Before setting tubes, copper ferrules should be 
rolled into the holes of the back-tube sheet and tubes 
driven into them. The back ends of tubes should be set 
with a Prosser expander and after peaning over rolled 
with a roller expander and beaded with a pneumatic 
hammer and beading tool. The front ends should be 
rolled with a roller expander. 

The fuel used is rather a matter of cost, according to 
local conditions, than of specific kind. Where coal or 
coke is used it should be fed to the furnace by means 
of a hopper. In case of burning oil, it should be applied 
with a burner at both ends, especially where tubes are 
being heated from both sides of the furnace. 

The rattler should be hexagonal, or if of large diam- 
eter, octagonal in shape. One section should be secured 
by key bolts, that it may readily be removed by a pneu- 
matic lift. By giving the rattler a half turn, all flues 
will be discharged at one operation upon an inclined 
plane in order that they will roll clear of the machine. 

The committee recommends the scrapping weight of 
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tubes for boilers carrying 200 lbs, boiler pressure as fol- 


lows: 2-in. tubes, 1.65 Ibs. per foot; 244-in. tubes, 1.85 
Ibs. per foot. From this it is obvious that a heavier 


tube will have a greater percentage of service metal. 

No definite information was received regarding the 
merits of steel tubes as compared with charcoal-irou 
tubes. The experience with steel tubes seems to have 
been very limited. The opinion of the majority favored 
charcoal-iron tubes from the fact that they pitted less and 
would hold a better bead. The principal trouble, how- 
ever, Was in the welding of steel tubes to steel safe ends. 
The committee is not prepared to say how much of this 
is due to the inexperience of the operator or to the metal 
itself. 

This report is signed by W. H. V. Rosing, 
and C. H. Doebler. 


AE. Miller 


WHAT IS THE MOST PROMISING DIRECTION IN WHICH TO 


- EFFECT A REDUCTION IN LOCOMOTIVE FUEL 
CONSUMPTION ? 
replies were received to the question asked 


as follows: 


Twenty-six 
in the title, a résumé of which is 




















Replies. 
COMPOGREINT .occceccccvecvecccccvevcccc ses cvesvceese cen 9 
RI ED og origin sc eGind cigs NR nw a cew ue aw Ob.e5 De ees aw Ses 3 
Increased grate ¢ 020 0s Sere0 00's e 210° 6 
Proper depth of See bec ideseupeelbiceeesseuwn Prana ais ics ae 
i i ae cece e ee mei SW aes 66 keE Ve Shee we Rae Oe 1 
Increased boiler capacity..... EMGAbD RG Ninw eae ceeiaeeeues 1 
Power im @00d GoOm@ition. .....ccccccccccccccscccccescess 2 
High power in compounding. ........... ccc cccescccesecs 1 
I NO Go ecicateu bb uo seis ae S00 Gd es Wain s Wie ene es esa es 1 
Feed-water heaters .... 1 
Improved valve. motion 1 
Reduce clearance space in cylinders...............+-ee0- 1 
DIGS CEMOUNE THOM, BIS DUTT. 66's 00 00 06ce tc ceases sees ene 1 
ee NE OU PEPE OED. 6.5: 55-0. 0'5.0.0:5 00.6050 0 wer ew ene ers 1 
rs i i a acc en eyes heb eeh ab we CON Ree ewe 1 
Large outside lap and no lead.. 1 
Improved steam distribution in cylinders................ 1 
eS ee OE ND cc cw ences cecnw sae wwecue seen 4 
Simple smoke arch draft rigging.............-.eeeeeeees 1 
M. Ce ON SY a err Ir Sa mre 1 
Coarse netting and Silane INS an pus 5G bras ovo bine ee ate Seis, 
ERNIE isin cipal nG e's 6 %n015'4 3 wa ho Kh 24s om SSS 69.5 6 
Light intermittent firing _ eal nahn hia bebo ehis wi £o6 eS Ce oes 3 
a 5 900 Wank -as on tikes bbe 8k ek o's o6's0 4554 Ke ees 1 
DEO GES CE DOG Sic c ccs cc ccwess 1 
Prevent excess of air in gases 1 
Reduce quantity of solid fuel thrown out of stack....... 1 
ee SION wu na wade sib enn GS-0 5.0 hes Re ws oe rsele-+ eee 1 
Check coal consumed each trip... .........0ccecsesecesene 1 
ROATION RIOR OD WOTVICE so :5. 5500/5 05 06:010:6 4:00 3 060 56:0 6055 1 
NN 2 SSE NN isn vin i a,s'-40's di0d.o daw 4.0 we Sele 1 
EN SURED MI NN Seg. ig ns sao 0b ps Wie bb sani n eae lee ores em ae 1 
Avoid poor meeting places and stops...................- 1 
Avoid wasting coal by overloading...................... 1 


A UGMEATIOE A EROMUN DO TICUREIN oo n.5 0 '0:5.0 00 0c-0.0 0000 60 58-00 008 2 


Automatic stoker ........ 1 
*atent fuel economizer 1 
SOU RE ME ons Send bnse Ase bonw ek oanGWicasarsbianhoaas 1 
Gangway fenders .... 1 





All of the recommendations have merit, and if prop- 
erly applied and operated will result in a reduction in 
coal consumption. Considering the several recommen- 
dations, compounding was the mosf frequently referred 
to by those replying to the circular. A prominent loco- 
motive builder said last year of the road engines turned 
out for this country 70 per cent. were compound. An- 
other principal locomotive builder said that 50 per cent. 
of the road engines for this country turned out of their 
shops within the last year were compound. Com- 
pounding has passed the questionable or experimental 
stage and is now so generally recognized as one of the 
known methods for effecting a reduction in locomo- 
tive fuel consumption as to not warrant making it a 
special feature of this report. The committee is further 
of the opinion that the Association should in justice to 
give its approval or condemnation of the com- 
pound locomotive, and place itself squarely before the 
world as to why it does so. Engines possessing this 
feature where skilfully operated have demonstrated that 
they are fuel savers of from 15 to 25 per cent., as com- 
pared with single expansion locomotives. 


itself 


Feed-Water Heaters.—Using the exhaust steam from 
air pump and cylinders for heating feed water is one of 
the most promising directions in which to effect a re- 
duction in locomotive fuel consumption. 


This feature 
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hot water. The exhaust from the air pump, water 
pump, and a branch from the exhaust in the front end, 
to be discharged into a portion of the tank, which we will 
designate as the hot-water tank. 

The hot-water tank will have a capacity of 300 to 
400 gallons of water. The partition will be water-tight, 
with the exception of a ¥%-in. space at the bottom, 
through which the water will maintain a constant level 
on both sides of the partition. The exhaust from the 


cylinder saddles is conducted to the rear of the engine 
through a pipe, as shown in Fig. 1 at A; and the ex- 
as shown at B 


haust from the water and air pumps, 
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Fig. 2.—Arrangement for Exhaust Steam in Tank. 





and C, joins this piping, which enters the bottom of the 
hot-water tank at D, and is then conducted up through 
the tank to the top and through a return bend back to 
within two inches of the bottom of tank, where it ter- 
minates in a bell-shaped open end through which the ex- 
haust escapes into the water. In the exhaust pipe and 
between the pumps and cylinders is placed a_ shut-off 
gate at E, to close the exhaust from the cylinders to 
tank if desired; also a gate at F where pump exhausts 
may be cut off from the tank and delivered to the front 
end. 

The suction pipe for the water pump is arranged to 
draw water from 4 in. below tne surface of the water in 
the hot-water tank, the suction “~~ being supported by a 
float or buoy, as shown in Fig. 2 at G, which rises and 
falls with the level of water in the tank. The other end 
of the adjustable pipe connects with a flexible joint at 
H, and forms a connection through the tank valve case 
in the bottom of the tank to the hose and pump. In 
the top of the hot-water tank is a perforated pipe, I, 
which connects to the pipe running down through the 
coal space to the under side of the tender frame. When 
the tank is full of water this pipe acts as a skimmer to 
get rid of the oil coming in with the exhaust. It also 






Fig. 1.—General Arrangement of Feed Water Heater. 


can be applied to existing engines with a moderate ex- 
pense and but slight changes. The average yearly tem- 
perature of water as delivered to locomotive tenders is 
from 50 to 6O deg. F. For every 12 deg. that the 
temperature of the feed water be raised, by exhaust 
steam or waste gases before the water enters the boiler 
there will be a saving of 1 per cent. in fuel. If by the 
means recommended an average temperature of 200 
for the feed water can be maintained a saving of 
in fuel would result. The metnod recom- 


deg 
12 per cent. 


mre ig for accomplishing this is illustrated in Figs. 1 
and 2, and consists of a steam pump adapted to handle 


valve for the escape of steam, should 
the water in the hot-water tank get to a higher tem- 
perature than 212 deg., and thus prevent the hot 
water being forced out under the partition and into the 
cold water portion of tank. 

The engine should be equipped with an injector large 
enough to supply the boiler when worked to its full ca- 
pacity. The injector should be located on the right-hand 
side, but should take its water from the left-hand leg of 
the tank. This arrangement should prevent the danger 
of trouble or delay on the road caused by the failure of 
the hot-water pump or any of the heating appliances, 


acts as a safety 





leaving the injector practically cold water to draw from 
should it be necessary to use it. 

Wide Fire-boxres and Increased Grate Area.—T-day 
a majority of engines for road service now building hays 
this feature. Increased grate area is so closely i llieq 
to wide fire-boxes as to properly be considered i}; the 
same connection. One member who has made fuc! com- 
bustion and _gas analysis in the locomotive a_ s)cciy) 
study, says: “There are three sources of preventable 
loss coming under this head, which, in my opinion. may 
be reduced. 

“1. Incomplete combustion. 

“2. Heating unnecessary excess of air in the gasvs, 

“3. Reduction of the quantity of solid fuel thrown out 
of the stack, 

“The first and second may be effected by improved 
methods of manipulation, which can be determin«d by 
chemical analysis of the escaping gases. The incom- 
plete combustion loss is the larger one in loco tives, 
which is contrary to that in stationary furnaces and 
boilers, where unused air carries away more heat than js 
lost by incomplete combustion. 

“The most effective way to reduce the third loss would 
be by the use of larger grate areas, which would afford 
a freer air supply and from the reduction of the resist- 
ance of the fuel bed there would be a lower suction over 
the fire, consequently less small fuel would be carried out 
with the gases. Careful manipulation of the fire with 
small grates will have an influence in the same direction, 
because the resistance through the fire would he re- 
duced. 

“I cannot recommend any special device except larger 
grates although there is an opportunity of improvement 
with very large engines with small grates where the 
necessary resistance through the fire is abnormal, or 
where it is impossible to get sufficient air into the fire 
with prevailing practice. The remedy would lhe to 
introduce air over the fire. This is not recommended, 
however, unless shown necessary by tests of the com- 
bustion and its application and operation determined 
likewise, 

“Complete combustion with 12 or 18 CO, may be se- 
cured in locomotives, and under these conditions the loss 
in the hot gases, based on their escaping at SOO deg. 
F., would be about 24 per cent. Under such conditions, 
in stationary practice, an economizer would afford means 
for recovery of about 10 or 11 per. cent., but for several 
reasons such means are not applicable to locomotives. 
The usual locomotive as compared with the average 
stationary boiler and furnace furnishes an opportunity 
for a more eflicient condition of combustion, but it has 
the disadvantages of a somewhat higher temperature of 
escaping gases, a very much greater loss in the form of 
solid fuel, and a very much greater radiation loss from 
the boiler. 

“The above remarks concerning excess of air do not 
apply to engines with extremely large grates, because 
with them the loss on this account may be considerable. 

We are not prepared to recommend a definite propor- 
tion of grate to cylinder or heating surface, or the rela- 
“tive width to length;. neither do we believe that such 
proportions can be correctly given and have them apply 
to all grades of fuel and classes of service. However, 
from information received from those who have had the 
most experience with wide fire-boxes and increased grate 
area, and from reports of combustion tests showing thie 
gas analyses of different sized grates and fire-boxes, we 
feel warranted in placing this feature among the metl- 
ods by which some improvement in fuel economy may 
be effected, but all the conditions should be carefully 
considered before a radical departure is made from thie 
deep and narrow box. 

An uneconomical feature of the large fire-box and in- 
creased grate area is the heating of unnecessary excess 
of air in the gases. This can be kept down to a mini- 
mum by careful firing and well-fitting ash pans and 
dampers, if the latter be carefully manipulated. Ad- 
justable grates, whereby the air space could be enlarged 
or decreased at will, might, if such a device could be 
made entirely reliable, better perform this part, but we 
know of no grate that has withstood the test of servic 
that will fill the requirements. Another feature is the 
greater amount of coal that must be burned on a large 
grate while the engine is standing still and the greater 
sare required to hold the steam below the popping-olf 
point. The safety valve, if allowed to frequently per- 
form its function, will be very wasteful of coal. This 
loss has been figured out as equal to Y4-lb. of coal per 
second, or a small scoopful per minute. Wide fire }oxes 
when operating under favorable conditions and burning 
fuel suitable to their construction, will develop ecot omies 
worthy of consideration. But in a service menere } jiuch 


” 


of the time is spent standing still and the fire h oing 
kept in a condition to go whenever the signal is siven, 
enough fuel will be wasted while standing still to over 
come the economies obtained while running. : 

anc 


Instructing Enginemen.—The traveling enginecr 
fireman may be, and usually are a great help in 
ducing results in fuel economy. Unless the ensiicc? 
and fireman earnestly take an interest in econo ally 
performing their work good results will not follow. 
Many useful devices to assist in making or using stoi! 
have proven a disappointment to their inventor on 
count of the lack of interest or intelligence in their Use. 
One of the important necessities in obtaining economicil 
fuel performance is to get intelligent and earnest suppo" ‘t 
all the time from the crew operating the engine. How 

van this be done? One member says, “Check the coal 
consumption each trip;” another, “close attention ‘0 
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details.’ These, if followed, must bear fruit. If the 
monthly performance sheet be depended upon for in- 
formation showing the poor performance of engines, the 
loss at best will have been going on for a month or more. 
A daily check of the coal consumption admits of the 
remedy (when necessary) being quickly applied. ' All 
other details, if closely watched, will result in quickly 
weeding out that which might prove to be an expensive 
irregularity. 

Bie regular crews to engines has the effect of 
stimulating an interest in the work and exciting a 
rivalry between the men in the same class of service on 
different engines that must result in economy. The 
remark is sometimes heard that “enginemen don’t own 
their engines any more.” Would it not be to the interest 
of the railroad companies to revive that old-time love 
for the engine which formerly existed in every engine 
crew? ~~ 

Reduction of Cylinder Clearance.—This is a recommen- 
dation of one member. In this case it is represented 
that it is not only possible but practicable to reduce the 
clearance to 2 per cent., while in the existing single ex- 
pansion locomotives the clearance varies from 4 to 10 
per cent. : ; 

Engines Adapted to Service.—This will prove econom- 
ical, not only so far as fuel consumption 1s concerned, 
but in every other way. The operating of high-speed 
trains with small wheel engines, running them at an ex- 
cessive piston speed, or running large engines where 
smaller ones will do the work, will always prove ex- 
pensive from a fuel standpoint. 

“Engines in constant service” is recommended by one 

member as a promising direction in which to effect a 
reduction in locomotive fuel consumption. If consid- 
ered from the standpoint of keeping constantly in mo- 
tion after starting out on a run, the result will be 
economical. Bad meeting and passing points leave their 
mark on the performance sheet. Short divisions with 
frequent lay overs, or excessively long runs on which the 
fire becomes clinkered, are not conducive to fuel econ- 
omy. 
Qo most roads at the present time the results shown 
on the performance sheet are based on the gross tons 
hauled one hundred or a thousand miles, and in order 
to make a favorable showing full tonnage must be 
hauled. The run should, in order to prevent loss at 
terminals, be as long as both the fireman and fire can 
be kept in good condition. An exhausted fireman, or a 
dirty fire, will not save fuel, and when the engine ar- 
rives at a terminal the layover should be sufficiently long 
to allow of the flues, arches and grates being well 
cleaned before starting out on a trip. 

Uniform Grades of Coal.—This is another important 
factor in fuel economy, especially when the grade of the 
coal varies and requires different treatment in both draft 
and firing. Coal of the same general grade should be 
furnished to a section or division and the engines kept 
where they will get but one grade. Coal should be de- 
livered to tenders broken to proper size for burning in 
order to give the nearest to perfect combustion. The 
tcnder should not be overloaded to the extent that coal 
will fall off along the road, and the gangways should be 
properly guarded to prevent loss at that point. Loss 
at the coal docks should be closely watched. 

Length of Flues—When it is considered that coal is 
the largest item of expense in the operation of a rail- 
road, it is not surprising that this Association should at 
every convention have some question up for considera- 
tion and myvestigation bearing on fuel economies, and 
so long as 20 to 80 per cent. of the value of the fuel 
passes out of the smoke stack as waste gases at a tem- 
perature of GOV to 1,000 degrees, it is but natural that 
un investigation should turn in this direction with the 
hope of still further absorbing the heat from the gases, 
and that the length of the flue should be looked to as 
one of the possible means of doing so. 

From a fuel standpoint, what is the economical length 
of 2 2-in. flue? The committee is not prepared to fur- 
nish auy information on this point, but feels that it is a 
subiect worthy of a very thorough and careful investi- 
There are those here who can remember when 
10 or 11 ft. was the maximum length for a locomotive 
flue, ‘i'o-day from 16 to 18 ft. is quite common practice 
ii new engines, and 19 ft. has lately been tried; yet, so 
far as we know, the Association or the members are 
hot suisfied as to whether the economical length for a 2- 
in. flue has been reached. 


gation, 


Nuperheating.—Superheating of steam is much in favor 
in stationary practice in Europe, and is beginning to re- 
ceive considerable attention in this country. We un- 
derstand that to some extent efforts have been made to 
apply the principle to locomotives with economical re- 


Suits. and that tests are now under way in this country 
along the same lines. If its application to locomotives 
cou he made entirely practicable it may be one of the 
Meus of determining the economical length of the flue; 
but both these points are worthy of consideration and 


might furnish a fit subject for the special investigation 
oF 2 committee, 

vtes Fire Door, Ete.—Bates fire-doors, Master Me- 
‘ics’ front ends, outside lap and no lead on valves, 
cou'ser netting and large nozzles, and piston valves have 
also been suggested to your committee as means by 
Which saving in fuel might be effected. 

Automatie Stokers.—Automatic Stokers are being used 
for i double purpose. It is expected by those personally 
interested that economical results in the use of fuel will 
be oltained and at the same time the lavor of the fire- 








man will be considerably lightened, requiring less effort 
and skill on his part to feed and operate than when do- 
ing the work by hand. We mention it as a line which 
is receiving some consideration, and may in the near fu- 
ture present some desirable features in connection with 
the use and handling of fuel on locomotives. 

Conclusions.—After considering the several recom- 
mendations the conclusions reached:by the committee are 
that the most promising directions in which to effect a 
reduction in locomotive fuel consumption must be largely 
determined by each particular railroad for itself, the 
methods varying to suit the local conditions. 

A reduction in fuel consumption has resulted from 
compounding whenever the engines were intelligently 
handled. This feature seems to us to be one of the most 
promising directions and the one that would yield the 
largest per cent. of saving. 

Wide fire-box and increased grate area should be one 
of the means of effecting a reduction in locomotive fuel 
consumption. 

As to economical length for locomotive flues, we have 
no definite recommendations to offer. ‘Che uneconomical 
length for flues has not yet been reached, : 

Using of the air pump and a portion of the other ex- 
hausts for heating feed water appears to be one of the 
most promising directions by which to effect a reduc- 
tion in locomotive fuel consumption. 

This report is signed by A. E. Manchester, A. For- 
syth and A. F. Stewart. 

AN UP-TO-DATE ROUNDHOUSE. 

The length of the roundhouse should not be less than 
80 ft. in the clear. Doors should have a minimum height 
and minimum width of 16 ft. and 12 ft. in the clear, re- 
spectively. The upper portion of the door should have 
as much light in as can be obtained without interfering 
with its strength. The window space should be as 
ample as considered consistent with the strength of the 
walls in the outer circle of the roundhouse. In round- 
houses 80 ft. length we must arrange for additional 
light. This can be done as shown in Figs. 1 and 2, with- 
out necessitating skylights which continually give 
trouble from leaking. Roundhouses having roofs like 
Tigs. 1 and 2 can be seen in actual use at Norfolk, Va., 
and Mason City, Ia. Engines should head into round- 
houses of modern type, first, because of the more room 
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Fig. 1.—Norfolk & Western Roundhouse. 


afforded at the outer circle of the house, where most of 
the work on the engines is done when headed in in this 
manner; second, because of the increased light that can 
be obtained. The location of smoke-jacks will be deter- 
mined by taking the dimension of the longest engine and 
dividing space up equally at either end. In the North, 
on account of the cold weather, it is necessary to use 
smoke-jacks. In the South, continuous ventilators (as 
shown in Fig. 1) give good results. The committee would 
recommend that ventilators be used at least in every 
other stall, with a minimum dimension of 3 x 4, and not 
less than 2 ft. in height, and these to have the usual 
slats in the sides. In the northern country we recom- 
mend that a damper or drop-door be placed in the bot- 
tom of each ventilator so that they can be closed up in 
winter time when necessary. In the South it is not 
considered necessary to have these additional openings 
where they have the continuous ventilator at the high- 
est point of the roof, which is used instead of smoke- 
jacks, as shown in Fig. 1. 

The length of pit should be 60 ft., the depth to be gov- 
erned by the type of power used. For example: If en- 
gines have large fire-boxes, and the wheels are 63 in. 
and upwards over all, we recommend that the pits be 2 
ft. 6 in. minimum depth, and 3 ft. maximum depth. If 
the wheels of the locomotive are low, and most of them 
deep fire-boxes, we would recommend that the pits be 3 
ft. minimum and 38 ft. 6 in. maximum depth. Two 
methods of supporting the rail on top of the pit walls 
are in vogue. One consists of placing short ties extend- 
ing to the edge of the pit wall and about 2 ft. long, the 
space in between them being filled with concrete, which 
helps to support the rail in case the tie should soften 
under the action of wash water, etc. The other method 
consists in surmounting the pit wall with a timber about 
12 in. square, upon which the rail is spiked. This con- 
struction, however, is much more expensive than the 
former, and apt to deteriorate more rapidly. In either 
case provision should be made for raising the engines 
by jacks. In the first arrangement of pit this is pro- 
vided by placing a 4 x 12 timber on top of the ties just 
outside of the rail, whereas in the latter construction a 
timber sometimes 12 x 16 is placed on edge immediately 
next to the rail sill, which gives ample strength for the 
base of the jacks, this timber being supported by piers 
or pilasters from the main pit wall. In either case the 
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pit wall should be designed to form proper support for 
the jacking timbers. It is quite important that the sills 
which support the rail be kept as dry as possible, and 
as water will accumulate between the floor and the out- 
side of rail, it is preferable to have this filled in either 
With wooden strip or cement, or if this is not done, to 
provide proper drainage under the base of the rail so 
that water running into the groove can continue down 
into the pit. This can be done by means of cross- 
notches underneath the base of rail about every 8 ft. 

The floor of the pits under the engines should be con- 
vex, and is best made of brick on edge on a concrete 
bed. The drainage of the pit is important. The old- 
time method of having pipes and gates was a continual 
source of annoyance, as these pipes would continually 
choke up with waste and other refuse. Many modern 
houses shave the engine pits extend to an annular pit, 
which is just inside of the main doors, this pit being 
made lower than the engine pits. This annular pit 
should be drained at some suitable point into the turn- 
table pit or system of drainage. 

An up-to-date roundhouse floor should be of vitrified 
brick laid on edge in a bed of sand, and the committee 
would recommend a concrete bottom and then a layer of 
sand in which to bed the vitrified brick. When brick is 
laid, the floor should be covered with a layer of sand or 
tar (tar preferable) to fill in the joints. We also recom- 
mend that the water and blow-off pipes be placed in the 
annular pit, all other pipes to be placed overhead, with 
drop-pipes between every other pit, with suitable hose 
connections to connect with the locomotives. The blow- 
off pipe from the top of the dome to be connected with 
short pipes through the roof over each pit, connection 
with the engine to be made with flexible metallic joints. 

We would recommend that the stationary boilers which 
are used for steam heat, pumping, machinery, ete., 
carry 125 lbs. steam pressure, and that the steam be 
conducted through the house in pipes not under 1% in. 
in diameter. It is recommended that. compressed air 
be supplied at 100 Ibs. pressure, as this is the most suit- 
able for general uses. The most modern method of heat- 
ing at present seems to be by hot air and forced blast. 

One are light should be located over the center of the 
turn-table, and not less than three 16 candle-power incan- 
descent lamps should be placed between the pits; one 
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Fig. 2.—Chicago & Northwestern Roundhouse. 


about opposite the cylinders, another about opposite the 
cab, and the third about the center of the tank. There 
should also be located in convenient places in every other 
stall two connections for portable lamps for pit work 
and fire-box work; all lamps to be covered with wire 
guards for protection. 

The committee is unable to satisfy itself on a round- 
house smoke-jack that would meet with general ap- 
proval, but we are agreed that the smoke-jack should be 
made telescopic to fit the stack. It should also have a 
certain amount of swing parallel with the track, so as 
to provide against its being pulled down should the en- 
gine move with the jack resting upon the engine stack. 
The smoke-jack should be provided with a damper, so 
that when the engine is put into the house and no fire 
on the grates, it will prevent the cold air from passing 
up through the flues. We also are of the opinion that a 
lever ought to be used to raise and lower the jack in- 
stead of the cable and sheaves as are commonly used. 

Kvery modern roundhouse should be provided with a 
drop-pit for removing driving wheels, extending across 
two tracks; also one closer to the outer wall of the house 
for removing truck wheels. These pits should be so 
arranged that the wheels can be removed from an en- 
gine on one track, and run over to the adjacent track, 
and then lifted up to the floor. Jacks are preferably 
worked by power. The hydraulic power has the ad- 
vantage in that there is not the same elasticity and vi- 
bration that is noticeable when air is used. When new 
tables are being put in, the committee would recom- 
mend that they be made at least 70 ft. long and well 
braced. Experience shows that the long table with a 
load on it is more easily handled than the shorter table 
with the same load. The committee recommends electric 
power for operating turn-tables in preference to any 
other in use. If, however, there is no electrical power 
available, the gasoline engine can be used successfully. 

The committee recommends as many wall benches sup- 
ported by brackets as there are stalls, and in addition 
to these, several portable benches. Every well-managed 
roundhouse should be provided with a tool room. An 
annex should be provided to contain the necessary boiler, 
pumps and machine tools for making ordinary running 
repairs, as well as a room for supplies. We would 
recommend the following machinery, namely: One 30-in. 
engine lathe, one 12-in. engine lathe, one 30 x 30-in. 
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planer, one 24-in. drill-press, one 20-in. shaper, one grind- 
stone, one bolt-cutter, one screw or pneumatic press for 
rod bushings, one blacksmith forge and anvil, ete. 
Where size of cylinder demands it, the large lathe should 
be increased to 36 in. We further recommend that the 
following portable tools: be provided, namely: Portable 
crane, valve-facing machine, air motors, air drills and 
hammers, cylinder boring machine, valve-setting appa- 
ratus, chain block and fall, hydraulic jacks, small air 
press, pinch bars, chain tongs, wrenches, ete. For 
handling ashes and cinders, the cheapest arrangement, 
and one which is least liable to cause trouble by break- 
ing down, is a depressed track between two tracks, the 
depressed track to be deep enough so that the ashes can 
be hoed from the cleaning floor directly into the ash 
cars. 

It is thought desirable by the committee that each en- 
gine should carry its own record as to wash-out, stay- 
bolt inspection, etc., and this can be most conveniently 
done by means of a card which is always visible in the 
cab of the locomotive, and can be turned in at the end 
of each month for file at the Master Mechanic’s office. 
This should not, however, be construed as displacing the 
usual roundhouse records, as these should be available 
when the engine is on the line. 

It is the opinion of the committee that stay-bolts 
should be tested once a month. The hammer test is sat- 
isfactory when bolts are completely broken through. 
When only partially broken it does not tell the story. 
Where tell-tale holes are drilled, or hollow  stay-bolts 
used, a careful inspection of the tell-tale hole for the 
presence of lime is considered most satisfactory. It is 
also desirable that a record should be kept of all such 
tests. In making the hammer test, about 40 or 50 Ibs. 
of steam or air pressure should be used in the boiler to 
separate the ends of the broken bolts. 

The opinion was held almost unanimously in favor of 
machinists filling the position of roundhouse foremen. 
A few believe that engineers who are also machinists 
would make good men. The committee is of the opinion 
that it is very necessary that a roundhouse foreman 
should have had practical experience as a machinist, and 
that if he could have some experience as either a locomo- 
tive fireman or an engineer, it would make him a better 
roundhouse foreman than he could be without such ex- 
perience, as he would then know the conditions that 
exist on the road, and could therefore do more intelli- 
gent work. 

This report is signed by Robert Quayle, Chairman; D. 
Van Alstine and V. B. Lang. 


LOCOMOTIVE MILEAGE. 

There is no limit to the mileage it is advisable to 
make, consistent with proper maintenance of the power 
und suflicient rest for the enginemen. By getting the 
maximum possible mileage out of power, fewer engines 
are needed, and a great saving is made in outlay for 
equipment. It is best to get the full service from our 
engines quickly so they can be replaced with more modern 
power. The factors controlling and limiting the mileage 
are many, and vary on different lines. They may be 
grouped into three general classes with sub-divisions, 
as follows: 

1. Physical nature of the road. a. Length of divisions. 
b. Character of grades and curves. ¢. Number of stops 
hecessary. 

2. Transportation methods. a. Schedules. b. Number 


of trains run. ¢ Variation in traffic. d. Condition of 


equipment. 

3. Motive power 
Roundhouse practice. 
Adherence to standards. 

The best practice as reported by 30 separate lines is 
given in the table below, and we can simply take these 
results as a high standard and endeavor to follow and 


methods. a. System of crews. b. 
e. System of running repairs. d. 


improve on them. 

That it would be possible to improve on these results 
under special conditions is indicated by the fact that 
the average of replies from all 30 lines gives 7 hours 
for passenger and 64% hours for freight as the neces- 
sary lay-over at the home terminal to properly care for 
the engines. ‘The lay-over at the other terminals can 
theoretically be much less. 

Length of Divisions.—-It is often possible to lengthen 
out divisions, and the table below indicates the great 
advantage of doing so. This table shows an average of 
practice, and each road is given the same value regard- 
less of the number of engines on its several divisions. 

Monthly Mileage on Different Divisions. 
100 125 150 175 200 
Mile. Mile. Mile. Mile. Mile. 
PASBORGCP occcsses -e. 5,087 5,605 6,487 7,071 7,331 
3 eee err 4,258 4,416 4,758 5,125 


It will be noted that the average of 30 roads would 


Monthly 
Division, Service. mileage. 
100 miles Passenger 
100 miles Freight 


125 miles Passenger 





125 miles Freight 

150 miles *assenger 

1%) miles Freight 

175 miles Passenger 10,000 
175 miles Freight 6,600 
200 miles Passepger 10,500 
200 miles Freight 6,500 


~¢ BEST REPORTED PRACTICE ON DIFFERENT LENGTH DIVISIONS. 
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indicate that engine mileage can be increased in both 
passenger and freight service, in about the same propor- 
tion as divisions are lengthened from 10V to 2UU miles. 
lor various practical reasons the committee would rec- 
vlmmend that all divisions be lengthened so that the 
uverage service will consume from eight to ten hours be- 
tween terminals, 

Character of Grades and Curves.—The effect of grades 
aud curves in reducing the speed of maximum trains, 
and consequent lengthening of the time between ter- 
minals, greatly reduces the monthly engine mileage, and 
probably more money has been spent on straighteniug 
curves and reducing grades, in the last ten years, than 
vl any other improvements. 

Number of Stops Necessary.a—Ueavy outlay has been 
made to enable trains to run at speed through small 
LOWS. 
be avoided by a better location of water columns, and 
many divisious could be bettered in- this important mat- 
ter. 

Schedulcs.—Schedules may often be changed to bet- 
ter suit the motive power requirements. Jéngines need 
only be out of service tor necessary repairs, boiler wash- 
ing, etc., and the work can better be done, and is usually 
uone at ole end of the division where a lay-over is 
necessary. ‘Lhe lay-over at the other terminal can often 
be reduced. he average lay-over at the home and other 
verininal is given in the table below as reported for JU 
roads, each road being given equal value in the aver- 
uges, regardless of the number of engines in service. 

Lay-Over at Home Terminal, Different Divisions. 

100 125 150 175 200 
Mile. Mile. Mile. Mute. Mule. Av’ge. 

Service. Hours. Hours. Hours. Hours. Hours. Hours. 
POABONBOr 2 csscene 13 i+ ib is 22 10.6 
SPOIBNE ..ccsee 26 ste 12.5 14.5 10.5 1v 13.8 

Luay-Over at Other Terminals Differcnt Divisions. 

100 125 150 175 200 
Mue. Mile. Mile. Mile. Mie. Av’ge. 


Service. Hours. Hours. Hours. Hours. Hours. Hours. 


A 6 7 v 5 i+ 8.5 
WERIEUE nc ecscwscune! oO v v 8.5 v 8.0 


We would recommend that transportation departments 
arrange for a minimum lay-over away from the home 
terminal, and that crews be required to live at the point 
lust conducive to ecohomy of operation. It would be 
uuvisable, Where practicable, to change the home termi- 
nal with the periodic change in direction of tratftic, su as 
to put the lay-over at the proper business end of the 
division. 

Condition of Hquipment.—lt is good business policy to 
run engines down and get all the mileage possible out 
oft them before going through the back shop. It costs 
about the same for a general overhauling, if the ma- 
chine is To per cent. run down with some one part 
broken, or if it is all run down together. To have all 
engines in good order would necessitate closing up re- 
pair shops for a season, or the shopping of engines be- 
fore thei general condition would demand it. 

System o} Urews.—Lhe variety of service on each’ sep- 
arate division of each line makes a separate and local 
problem of the method of crewing not only on each 
division but on separate runs on the same division. The 
tubles below give the average mileage for different meth- 
ods of crewing on different length divisions as reported 
by 3U separate roads, equal value being given to each 
line regardless of the number of engines in service. 

Mileage in Passenger Service, Different Divisions. 

100 125 150 175 200 


Method of Mile Mile Mile Mile Mile 





Crewing. Divis. Divis. Divis. Divis. Division. Ave. 
Single «.. 4,066 3,980 4,276 3,933 4,000 4,051 
Single with 

extra men... 4,700 5,400 5,450 7,850 ceiore 5,850 
Double ..... . 5,500 6,626 8,500 9,006 8,150 7,528 
Double with 

extra men... 6,045 én 9,000 9,000 ptaecad 8,015 
Povled ....... 6,000 5,500 8,000 efeie.e 9,250 7,187 

Mileage in’ Freight Service, Different Divisions. 


100 125 150 175 200 
Mile. Mile Mile Mile _ Mile 
Divis. Divis. Divis. Divis. Division. Ave. 
4,108 4,000 3,567 

Single with 

extra men.. 4,425 4,500 4,200 .... 5,000 4,450 
Double ..0..<. 4,325 6,900 5,450 eae 8,150 4,891 
Double with 

extra men... .... vines 5,700 pees eae 5,§ 
Pooled ....... 3,800 3,959 4,337 4,900 6,500 4,527 

Monthly Engine Miteage Obtained.—The only way in 
the control of the machinery department to increase an 
engine’s mileage is to reduce the necessary layover at 
terminals to 2 minimum. An average of replies from 30 
separate lines gives 4,650 miles in passenger service and 
3,000 miles in freight service as the monthly maximum 
it is considered enginemen should be allowed to make. 
On the other hand, an average of the same replies gives 
4,250 miles in passenger service and 3,330 miles in 
freight service as the monthly mileage men are satisfied 
to make. Under normal conditions it would then seem 


Method of 
Crewing. 
RAI | o oosrocex 3,274 3,480 3,600 











Layovers 
at terminals. 
Crews. 

Home. Other. 

: Hours. Hours. 
Double: with Extra Mewes x cies scasices 30 6 
re pajord hele iss a icrene Mies era 8 5 
POOIGR. 2 5.000% LOCA aes kk b KOR SK Kaew A 8 5 
Double with extra men................ 9 + 
Double with extra men................ 10 4 
Double with extra “MEM 6... sc<gesecesca:s 6 3 
Double 32 4 
Double 10 6 
Pooled 20 5 
8 8 


Pooled 





it is often necessary to make stops that could, 
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that two men by continuous running can make regularly 
almost as great a monthly mileage together as is prac. 
ticable for one engine. Enginemen get sick and occa. 
sionally lay off so that it can be assumed that for mayj- 
mum monthly engine mileage we must utilize two and 
a fraction men for each engine in service. The problem 
is, then, how to best assign these men for the bes: jn- 
terest of the service, the engines and the men them. 
selves. 

Variation in T'raffic—On account of the variation jp 
business the ideal arrangement of crews would be to 
have a flexible system capable of expansion or contrac- 
tion without hardship or loss of money to the older em. 
ployees. Pooling is flexible enough, but it puts all mey 
on exactly the same plane, and they fare alike. On 
roads where it is only practicable to make a low munthiy 
engine mileage except during one or two very short 
heavy seasons, we would strongly recommend thit the 
engines be regularly single crewed and special arrange- 
ments made during the short heavy seasons. Under such 
arrangements it is usual for the regular men to make 
all the mileage they wish, and allow extra men to make 
the balance. This is a bad practice in some ways, as it 
often occurs that at times of the heaviest trattic on the 
road, the enginemen, instead of being more than usually 
alert, are overworked and in need of rest. 

The most flexible arrangement of crewing with con- 
sideration for the old and more competent runners would 
seem as follows, for a road with varying traffic: 

Tirst condition, normal, single crew. 

Second condition, single crew and extra men. 

Third condition, double crew. 

fourth condition, double crew and extra men. 

Vor a road with more regular trattic: 

lirst condition, normal, double crew. 

Second condition, double crew with extra men. 

Under these arrangements the older men are all regu- 
larly provided for. A special point should be made that 
no regular men be allowed to make over a certain fixed 
luaximum monthly mileage until the extra men had 
made a certain fixed minimum mileage. 

A Proper Spirit Among Lunners.—TVhis factor is one 
of the subtle ones that is not in any way mechanical, 
but the importance of which is thoroughly realized by 
every broad-gage railroad man. It is a solid fact that 
enginemen do not and never will prefer the pooling sys- 
tem. ‘They have to share alike with every man in the 
pool, and good, bad and indifferent are all together. 
When the older, tried and faithful men have the best 
engines on the best runs, there is an incentive to the 
younger men to stay on that road and build themselves 
up. The extra list (that troublesome thing to maintain) 
has always good young men waiting for an opportunity, 
who, if business is slack, prefer to fall back to a switch 
engine or to firing in preference to going off on another 
line, ° 

We have shown that, with the average of the best 
practice on 3U railroads, the largest mileage is mot ob- 
tained on pooled engines, and for no other reason do we 
believe pooling to be recommended. We would recom- 
mend for maximum monthly mileage that all engines be 
double-crewed with extra men for relief, where other 
conditions will permit the engine to make mileage 
enough to keep two men busy. 

Roundhouse Practice.—¥Yor large monthly engine mile- 
age, the roundhouse and its methods are perhaps the 
largest single factors in the entire question. Practically 
the entire function of the roundhouse, aside from hos- 
tlering the engines, is to take the stitch in time that 
saves 99. The talent required to properly look after 
engines there is of a higher order than that needed in 
the back shop. Any mechanic can tell what is the muat- 
ter with a driving box if it is out on the floor, but it 
takes more ability to locate a pound on an engine in the 
roundhouse, and find out which box is going to give 
trouble. We frequently see roundhouses insufliciently 
equipped with men and appliances for the proper 
handling of the work. It is the roundhouse that keeps 
engines in service, and we believe it is far better to 
thoroughly equip it with the best men and _ tools, be- 
fore giving any serious consideration to the balance of 
the locomotive plant. We would recommend for maxi- 
mum engine mileage that the very best talent we have 
be placed in charge of the roundhouse. 

System of Running Repairs—We believe that 
roundhouse work should be subdivided as far as possible. 
It is often customary for the foreman to give out the 
various jobs to different men. He has a number of 
all-round men, but few specialists. We think it better 
where the roundhouse is large enough and the werk can 
be specialized, for the engineman’s and inspector's re- 
ports to be fastened together and posted, and that it be the 
regular duty of certain leading men to look after or do 
the work they are assigned to. This subdivision ust 
vary on different divisions, dependent on the number of 
engines and men employed. 

Conclusions.—Summarizing our conclusions, we recom- 
mend, for a maximum monthly engine mileage, 

That short divisions be lengthened so that the average 
service will consume from eight to ten hours over the 
division one way. 

That there be as low a maximum grade and degree 
of curve as practicable, and that helping engines he 
placed at one or two points on a division where the 
grade is considerably in excess of the rest of the division. 

That unnecessary stops be eliminated as far as prac 
ticable by the better location of water columns. 
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That schedules be arranged to give reduced lay-over 
away from the home terminal. 

That crews be required as far as practicable to live 
at the point most conducive to economy of operation, 
and to keeping engines in service. 

That transportation officers avoid the demand for 
more power when during a short heavy season some 
other requirements of the service can be adjusted tem- 
porarily, thus avoiding the laying up of engines in nor- 
mal season. ? 

That transportation officers do not make the demand 
for all engines to be in good order, resulting sometimes 
in the purchase of new power for heavy seasons, when 
it might be avoided, and thus provide for increased mile- 
age in normal seasons. 

That engines be double-crewed with extra men for re- 
lief when there is enough work on one engine for two 
men. When this is not the case, that they be single- 
crewed with extra men for relief. 

That special attention be given to the roundhouse 
force and equipment, and that it be the last place to 
suffer from reduction of force. 

That the very best talent in the machinery department 
be placed in charge of the roundhouse work, and that 
system alone be not depended on for results. 

That the inspection of engines be reported separately 
by the enginemen and inspectors, as a check on their at- 
tention to detail. 

That the roundhouse work be specialized as far as pos- 
sible, so as to avoid a division or uncertainty of respon- 
sibility. 

That the existing methods be overhauled so that neces- 
sary routine work will not cause engines to lose their 
turn. 

That with the change to the pooling system, adequate 
preparation be made for more careful inspection, and 
heavier charges to maintenance. 

That interchangeability of parts be adhered to as far 
as practicable in various types of engines. 

That we strive after simplicity of design, and adhere 
to what we know is right, unless there are excellent 
reasons for change. 

This report is signed by T. H. Symington, Mord Rob- 
erts and George EF. Wilson. 





IMPROVED METHODS OF HANDLING LOCOMOTIVE COAL, 

The committee presents drawings of typical coaling 
stations. ‘The first shows the standard coaling crane of 
the Cleveland, Cincinnati, Chicago & St. Louis. This 
includes a coal wharf between tracks. The coal is un- 
loaded from cars on one side of the wharf, then it is put 
in large buckets, which are handled by a crane in load- 
ing tenders. 

A coaling station on the Chicago Great Western illus- 
trates the common method of running coal cars up an 
inclined trestle, from which the coal is unloaded into 
elevated pockets. At the other coaling stations shown 
the coal is unloaded into a hopper and elevated and dis- 
tributed by conveying machinery. ‘These stations are as 
follows: Chicago Great Western, Oelwein, Iowa; Hrie 
R. R., Port Jervis, N. Y.; Cleveland, Lorain & Wheel- 
ing, Canal Dover, Ohio; Northern Pacific standard 
power coaling station; Lake Shore & Michigan Southern 
»U0-ton power coaling pocket; Lehigh Valley, South 
Plainfield, N. J.; Michigan Central, Jackson, Mich. The 
drawings are not reproduced here. The committee says 
in part: There has been no effort to present any data on 
the means of furnishing power to operate the conveyor 
or machinery in the plant, as location, surrounding con- 
ditions and amount of power required would have to be 
taken into consideration for each individual location. It 
is the opinion of the committee that the expense of coal- 
ing engines is governed entirely by ‘the kind of cars in 
which the coal is handled, without reference to the kind 
of plant in which it is handled, provided the plant is one 
that will admit of dumping the coal to either bin or con- 
veyor. If the coal is received in hopper bottom or side 
dump cars, the cost will probably be between 1 and 3 
cents per ton delivered on the tender, no matter whether 
the cars are pushed up an incline and dumped into 
pockets, or whether the place of the switch engine is 
taken by other power operating a system of conveyors. 
On the other hand, if the coal is received in gondola or 
box cars and has to be shoveled from the car, the cost 


will be from 6 to 8 cents per ton delivered on the tender, — 


regardless of the kind of coaling station through which 
it is handled. The advantages of the power plant seem 
to be in more independence at the coaling station, not 
being required to wait on switching crews, the better 
housing of the fuel and the ability to have large storage 
Which can be cheaply and quickly handled. Especially 
important would this seem to be in winter months in 
locations subject to severe cold weather, when the move- 
ment of coal is often slow. 

An item of importance to many roads is the ability 
to weigh or measure the coal to individual engines. 
Chere are four systems now in use. The first is to fill 
the ordinary coaling bucket which is handled on to the 
tender by hand or air operated crane. Second, by filling 
the pocket to a given mark or making the pocket of a 
siven capacity. Third, by the balance pocket operating 
a dynamometer, and fourth, by having a pocket sup- 
ported on scales. 

Of the plans shown there are four that commend them- 
Selves as having special advantages, and would cover all 
seneral conditions: First, a cheap station operating gon- 
dola or coal cars, using the bucket as a means of meas- 


uring and transferring the coal to the tender with the 
air-operated crane, such as is used at many small sta- 
tions on the C., C., C. & St. L. Second, the single or 
double pocket of large capacity, delivering coal directly 
to the tender or from a measured car of small capacity 
as shown by a station on the Erie R. R. Third, the 
large pocket, the total contents of which is weighed by the 
dynamometer, as largely used-on the Northern Pacific. 
Fourth, the measured pocket with storage underneath 
and its automatic adjustment, as used on the Michigan 
Central. This arrangement seems an ideal one, as it 
admits of any extension or capacity; can be operated by 
drop bottom, side dump, gondola or box cars; automatic- 
ally weighs the coal to measure and provides large stor- 
age capacity. 

This report is signed by W. Garstang, T. S. Lloyd and 
W. E. Symons. 





SUBJECTS, 

Your committee appointed to suggest subjects for in- 
vestigation by committees during the coming year, and 
also subjects for topical discussion at this convention, 
would report as follows: 

For Investigation During the Year. 

1. Standard specifications for locomotive driving and truck 
axles. 

2. The purifying of feed-waters for locomotives. 

3. What constitutes a good locomotive terminal? 

4. The gas engine in railroad work. 

5. Water scoops and track troughs. 

6. Review of recent progress in locomotive designs, in- 
cluding boilers, wheel arrangement, cylinders and valve de- 
sign, frames and machinery. 

7. Locomotive boilers. ‘The Vanderbilt boiler, wide fire- 
box, and how much grate area is desirable to obtain the 
best results from soft coal. ; 

8. Piston valves. 

9. Standard pipe fittings. 

10. Revision of standards of the Association. 
ticularly specifications for materials). 

For Topical Discussion During this 

1. The proper method of lubricating locomotive driving 
and truck axle journals. 

To be opened by Mr. G. R. Henderson. 

2. What material should be used for hub liners on cast 
steel driving wheels and on the faces of cast steel driving 
boxes? 

To be opened by Mr. D. F. Crawford. 

3. Should side parallel rods be in position on locomotives 
while in transit? 

To be opened by Mr. William Garstang. 

4. Wanted: A design of piston follower, bull ring and 
packing ring for cylinders of large diameter that avoids the 
necessity of removal of piston from cylinder to change rings, 
the removal of piston on account of wear, the use of snap 
rings and the use of riveted followers. 

To be opened by Mr. William McIntosh. 

5. The best material for crank pins. 

To be opened by Mr. John Mackenzie. 

6. Reformation of the Motive Power Department of the 
average American railway. 

To be opened by Mr. S. M. Vauclain. 

7. The use of nickel steel in locomotive construction. 

To be opened by Mr. R. Quayle. 

8. The maintenance and lubrication of metallic piston rod 
packing. 

To be opened by Mr. D. Van Alstine. 

This report is signed by W. H. Marshall, chairman; 
S. M. Vauclain and A. J. Pitkin. 

ADVISABILITY OF JOINING THE INTERNATIONAL ASSOCIA- 
TION FOR TESTING MATERIALS. 

We believe more good would result from the Master 
Mechanics’ Association urging their specialists to join 
the International Association individually or as repre- 
sentatives of the railroads than could be obtained by 
the Master Mechanics’ Association joining as a body. 
It may also be advisable to recommend the appointment 
of a committee to co-operate with Committee No. 1 in 
the formulation of standard specifications applicable to 
material used in railroad work. Your committee recom- 
mends 

First: That this Association should not join the In- 
ternational Association until a more definite organiza- 
tion is effected. 

Second: That a committee of material experts, mem- 
bers of this Association, be appointed to consult with 
the International Council (American Section) if it de- 
sires our assistance. 

Third: That it would be far better for this Associa- 
tion to adopt the specifications agreed upon by the In- 
ternational Council, if a majority of our members would 
indorse the same, instead of becoming members of the 
International Council, thus leaving our Association free 
to depart from them at any time a majority vote would 
favor doing so. 

This report is signed by S. M. Vauclain, H. S. Hay- 
ward and T. W. Gentry. 


(More par- 


Convention. 





A JOINT LIBRARY WITH THE MASTER CAR BUILDERS. 

The undersigned was appointed a committee to confer 
with a similar committee of the Master Car Builders’ 
Association, to consider the establishment of a joint 
library for the two associations. The matter has been 
carefully canvassed from the standpoint of both associa- 
tions, and as a result of the joint deliberations, would 
report that it is deemed inexpedient at the present time 
to establish a joint library. First: Owing to the ex- 
pense involved. Second: In all large cities excellent ref- 
erence libraries are maintained, whose facilities are 
available to all. Third: There are comparatively few of 


our members who would be likely to avail themselves 
of such a library if established. 
This report is signed by A. M. Waitt. 





CONSTITUTION AND BY-LAWS. 

It is proposed to change the constitution so that as- 
sociate members, as well as active members, who have 
been in good standing for not less than five years, may 
upon the unanimous vote of the members present at the 
annual meeting, be elected honorary members. Other 
changes are that nominations must be made by the 
Executive Committee, and in electing officers, nomina- 
tions will be made by a committee of three appointed by 
the President. Individual papers, approved by the Exec- 
utive Committee, may be presented to the Association. 
All papers and reports shall be presented by abstract 
which shall not take more than ten minutes in the read- 
ing, unless otherwise ordered by the Association. 

It is proposed to add to the present by-law governing 
discussion, so that no members in discussions shall have 
the floor for more than five minutes at a time, unless 
otherwise ordered. 








Pintsch Lighting. 


The Safety Car Heating & Lighting Company has 
brought out a new lamp with inverted Argand burner. 
This new Pintsch lamp is very efficient, as may be seen 
from the diagram of illumination printed herewith. This 














Four-flame Lamp—Pintsch Gas, 3.85 cu, ft. Per Hour. 











90° 
Inverted Argand Lamp—Pintsch Gas, 3.6 cu. ft. Per Hour. 
Illumination With Various Lamps. 
1 Candle, 


Approximate Scale: */,5, in. = 
diagram shows the efficiency in candle power of the 
various lamps, in planes inclined at intervals of 15 de- 
grees from the horizon. 

The active interest in car lighting for the last year 
appears to have done more for this old standard method 
than for any of the new methods that have been inves- 
tigated; that is, the business of the Safety Car Heat- 
ing & Lighting Company for the last year was the 
largest in its history. More cars were equipped with 
Pintsch light than in any other one year since this sys- 
tem was introduced in the United States. 

Up to Jan. 1, 1901, the cars equipped with Pintsch 
light numbered 105,000 in all countries of the world. 
This was an increase of 14,400 cars over the total Jan. 1, 
1899. The cars equipped with the Pintsch system in 
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those two years were more than in any other two years 
since the introduction of gas lighting for railroad cars. 

Of course the United States was responsible for a good 
deal of this increase and there are now 56 Pintsch gas 
p'ants in operation in the United States and Canada and 
'wo more are building, namely, one at st. Paul, Minn., 
aud anotLer one at Los Angeles, Cal. Preparations are 
being made to put up gas works at the City of Mexico, 
San Antonio and El] Paso. 


Power Equipments for Railroad Shops. 





BY GEORGE A. DAMON.* 
PART I. 

When Sherlock Holmes was imprisoned in a dungeon 
by his enemies, and was asked how he expected to 
escape, he answered, “There are so many ways to get 
out of this that I don’t know which one to take,” and 
then adopted what proved to be a very feasible plan 
and was soon out of harm’s way. When the railroad 
engineer is at first confronted with the problem of sup- 
plying a modern railroad repair shop with an up-to-date 
equipment for heat, light, compressed air, power and 
water, he is in a position similar to that of the famous 
detective, and is generally embarrassed more by the 
variety of available methods than by the lack of them, 

A number of railroads within the last year or so have 
either remodeled their old shops or have gone a step 
further and built entirely new ones, and a great many 
other plans for shops are now under consideration. In 
all of these an effort has been or will be made to adopt 
the best engineering practice in connection with the heat, 
light and power equipment. It is not the intention of 
this article to attempt to say what is the best practice 
in each case, but rather to cover the preliminary consid- 
erations which must be gone over carefully in reach- 
ing a conclusion as to “which way to take” in any par- 
ticular problem. 

Central Power Plants.—The use of one power plant 
centrally located may be mentioned as one and about 
the only one feature which has been so widely adopted by 
railroad engineers as to have earned the title of “best 
practice.’ This one central station is the source of 
the heat, the light and the power used throughout the 
shops. In it may be located the pumps for the water 
service and fire system, and the compressors for the air 
system. The adoption of this central station assumes 
from the very beginning that electricity will be the mo- 
tive power. Considerable has been said and written in 
regard to the comparative efficiency of belt drive, rope 
drive, and electrical transmission, but the particular les- 
son for the railroad engineer to learn is that the question 
of efficiency.of transmission enters very little into the 
problem. The cost of fuel for power purposes in a large 
shop amounts to not more than 2 per cent. of the pay- 
roll, so that any system which will allow the buildings to 
be laid out according to considerations of the convenience 
of handling men and material in order to reduce the 
payroll to a minimum is the system which should be 
adopted. 

It has been claimed that some of the modern elec- 
trically equipped shops require more power than shops 
of a similar size with belt and rope drives, but even 
where this is shown the users do not hesitate to com- 
mend the electric system. A shop arrangement permit- 
ting the power required to be generated at a central point 
in one set of steam cylinders and then to be transmitted 
to any place over a large area at any time, has so many 
advantages that its adoption is no longer a subject for 
profitable discussion. We find all the more modern in- 
stallations with one isolated power plant, located con- 
venient to the coal tracks and water supply, and ordi- 
narily, but not necessarily, at a central point. 

Vig. 1 shows the general arrangement of the Oelwein 
(Towa) shops of the Chicago Great Western. Fig. 2 
shows the arrangement of the Fond du Lac (Wis.) shops 
of the Wisconsin Central. Both of these are examples of 
It will be noticed that one of the main 
features of these particular shops is the use of one 
transfer table connecting all the shops and arranged to 
serve all the transverse shop tracks. The power house 
in each case is located at one side, convenient to a coal- 
ing track. From these power plants the wires for sup- 
plying electric light and power, the pipes for water, live 
steam and compressed air and the heating system radiate 
to the various buildings. At Oelwein these auxiliary con- 
necting pipes and wires are carried in a tunnel, but at 
Fond du Lac they are distributed on poles and trestle 
work. ‘The power plants will be described more in de- 
tail Jater. ° 


modern practice. 


Hlectrical Systems.—The particular electrical system 


to adopt is very much of an open question, to which 


each shop designer must give careful attention. The 
direct current generator and motor have been widely 
used anu even abused, and in their more recent forms 


have proven to be a reliable and desirable means of trans- 
ferring the power from the engine cylinder to the line 
countershaft, or directly to the individual. machine. 
Direct current equipment has been developed into. nearly 
a standard grade of apparatus, in regard to sizes, speeds 
and ratings, and is manufactured by a number of re- 
liable companies, so that competition has reduced the 
prices and at the same time raised the quality. The in- 
herent defect of the direct current apparatus, however, 


*Engineer with Arnold Electric Power Station Co 
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is that it requires a set of brushes and a commutator for 
each machine. These parts require more or less atten- 
tion, and are sometimes the source of trouble. 

The alternating current generators and motors have 
one big advantage over the direct-current equipment in 
that there are no sparking brushes or commutators to 
burn. The current-carrying conductors enter the motor 
through binding posts and the rotating windings have no 
connection with the stationary coils. There is little to get 
out of order, and for dirty, dusty, or inaccessible places 
there is not much left to wish for. The alternating cur- 
rent machine is a much better proposition both electrically 
and mechanically than the direct-current apparatus. On 
the other hand it cannot be said that it has any higher 
efficiency for shop work, while it has disadvantages in 
regard to regulation and limitations in connection with 
speed control which should be thoroughly understood 
before it is adopted; especially for certain kinds of work. 
The manufacture of alternating apparatus is still in the 
hands of few companies and its price has not been re- 
duced to that of direct current machinery. 

Unless the problem of transmitting power over a 
considerable distance is to be considered the question of 
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small stock of repair parts. Machines requiring more 
than 20 h.p., and also those machines which call for 
location at points inconvenient for shafting are candi- 
dates for individual motors. In certain machines such 
as turret lathes, radial drills, etc., where it is desirable 
to have a wide range of speeds at easy command, indi- 
vidual motors with a multiple voltage source of energy 
may be advisable. The tendency is more and more 
toward the special application of the individual motor, 
but the expense involved in each case should be thor- 
oughly considered before it is adopted. 

Size of Generating Plant.—In selecting the size of the 
generators it is necessary to make a careful estimate of 
the probable demand for power. This can best be done by 
plotting a possible load diagram which even if it be only 
approximately correct will be better than no estimate at 
all. The first difficulty is to determine on the horse- 
power required by each individual machine. For this pur- 
pose the shop designer will have to collect considerable 
data, or be guided by an educated judgment. The avail- 
able information on this subject shows a wide variation 
in regard to the probable amount of power required to 
drive any one machine, but with the introduction of in- 







































































































































































































































































































































































































































































whether to use the direct or alternating current system 
ordinarily resolves itself into the justifying of an invest- 
ment. The alternating current motor is the more reli- 
able and durable machine for most classes of shop work. 
The question for the shop designer to decide is whether 
the extra investment which it involves is money well 
spent. 

It must be borne in mind that most railroads can use 
the money available for new work to very good advantage. 
In considering the investment in shop equipment, there- 
fore, it is a safe position to take to require that any sug- 
gested improvement must show a saving equal to at least 
20 per cent. per year on the extra investment which it 
involves. This 20 per cent. allows for interest, deprecia- 
tion, insurance, maintenance, and a margin for profit, 
and is a limit none too large to satisfy railroad condi- 
tions. Some general managers require an improvement 
to make even a better showing before its adoption is de- 
termined upon. 

Size of Motors.—The problem of making a dollar earn 
the most money will present to the careful designer 
numerous complications. In this connection fewer ques- 
tions are more involved than the determination of the 
size of the motors. The ideal railroad shop, from an 
operating standpoint, has an individual motor for each 
machine. When the investment is considered, however, 
it is easy to see why the average railroad shop falls short 
of the ideal. 

The other extreme is to provide a motor for each de- 
partment. Just where the engineer will stop between 
these two extremes is a matter for careful study. The 
present practice is to arrange the small machines and 
those requiring a steady speed in groups driven by line 
shafting, each section requiring a motor of 10, 20 or 30 
h.p.; some effort being made to select the size of motors 
so that they shall be interchangeable, and thus require a 
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safely be taken at 50 per cent., but should be higher in 
planing mills, and in other places subject to excessive 
and variable loads. No one formula, however, can be de- 
veloped which will cover all the different conditions of 
shop operation. With two sizes of shafting motors ar- 
ranged to be interchangeable there may be secured an op- 
portunity to readjust .motors after the shop is in run- 
Working on the principle that if a motor 
is too large it will never be heard from, some shop de- 
signers have put in motors which are far too large, and 
have thus not only burdened the installation with too 
large an original investment, but have also caused a 
constant sacrifice to efficiency. 

Other “load factors” will have to be estimated in de- 
termining the generator capacities. These factors will 
be different for the shafting motors, for the crane, trans- 
fer-table and turn-table motors, for the individual ma- 
chine motors, for the fan motors, and for the lighting 
load. The final estimate should be compared to actual 
results as determined by the operation of shops already 
in operation. In dividing the generating plant into units, 
the controlling consideration is to select such sizes as 
will allow the engines and generators in operation to be 
loaded to about their economical rating. Ordinarily three 
units will accomplish’ this purpose. If the shops are of 
ordinary size it will be found desirable to instal] a small 
unit for night lighting, and for the operation of turn- 
tables and small motors upon Sundays and holidays. 

Water System.—lIf the source of water supply is near 
the central power plant the supply and fire pumps are 
ordinarily located in the station. For this purpose a 
separate room, in. which may also be located other 
auxiliary apparatus is desirable. If the water is taken 
from a driven well the supply pump may be either a deep 
well pump operated by steam or electricity, a standard 
type of suction pump, or the water may be raised by air. 
If the well is a flowing artesian well it may be surrounded 
by a reservoir or pump. Otherwise it is sometimes con- 
sidered desirable to provide a cistern for storage to be 
used in case of fire or failure of the service pump. The 
common, practice, however, is to erect a large storage 
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tank, or perhaps a standpipe which is connected to the 
system, as in the case of a regular city water works 
plant. This reservoir or tower will equalize the pressure 
and load on the service pump and will also provide a 
storage for water to be used when the power plant is 
shut down. The connections should be so arranged with 
an automatic valve at the plant so that when fire pressure 
is put on the distributing mains the water tower is cut 
off. An auxiliary connectien should also be arranged so 
that the fire pump can take water from the tower and 
deliver it to the hydrants. Sometimes the service pump 
is made with compound steam cylinders with a by-pass 
steam connection so that the low-pressure cylinder may 
be worked with steam at full boiler pressure, and thus 
be used as a fire pump. It is sometimes found advisable 
to install a separate Underwriters’ fire pump. 

In case the water supply is some distance from the 
central station, the pump can be conveniently operated by 
a motor. In a recent installation this motor was con- 
nected so as to be started from the main power house. 
A telephone receiver was mounted over the motor so that 
the plant operator could hear the hum of the running 
motor at any time, and the amount of attendance required 
was thus reduced to one visit a day. 

Air System.—tThe use of electricity has so far failed 
to develop shop appliances which are suited to take the 
place of the air hoist, and the many air tools which seem 
to be especially applicable to railroad shops. The adop- 
tion of compressed air in shop practice shows that it has 
a place alongside of electricity, and its growing use 
should be carefully prepared for. The experience of 
some shops has been that the original provisions for sup- 
plying compressed air were entirely too small, and that 
provision for extension had also been neglected. The 
probable load on the air system should be studied as 
carefully as the requirements for electric power. 
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steam to each heating unit becomes complicated. Under 
such conditions the fans are usually operated with 
electric motors. If the shops are large this extra motor 
load becomes a burden on the generating plant, and may 
even require the investment in an extra dynamo and 
engine. Add to this disadvantage the fact that the system 
requires large steam distributing pipes which are difficult 
to dispose of in a satisfactory manner, and also involves 
some form of gravity or vacuum return system to get the 
condensed water back to the boilers, and it will be seen 
that we have another example of the fact that all good 
things have their drawbacks. 

A system of heating with hot water is sometimes 
adopted. In this system the water is heated by the 
exhaust steam, and is then forced through the heating 
mains with a circulating pump at the power house. The 
entire system is thus under the complete control of the 
power plant operator. The size of pipes required for this 
heating system are relatively small and in laying out the 
piping no precautions are necessary in order to secure 
gravity drainage. 

The limited length of this article will not permit a 
thorough discussion of the advantages and disadvantages 
of the various heating systems, and it can only be pointed 
out at this time that the question of heating should be 
among the first to be decided, as it has a bearing on the 
design of the power plant, and to a certain extent should 
he considered in laying out the buildings. 

(T'o be Concluded.) 


Burning Crude Oil in Locomotives. 
Mr. W. N. Best, Superintendent of Motive Power and 


Machinery of the Los Angeles Terminal Railway, dis- 
cussed the subject of burning crude oil in locomotives at 


431 


coal is equal to 15,887 heat units. The perfect combus- 
tion of 1 Ib. of crude oil equals 21,735 heat units. I 
claim that it is very much easier to make perfect com- 
bustion in oil-burning locomotives than by the improved 
methods of burning coal. 

First, to get perfect combustion it is necessary to have 
a good hydro-carbon burner that will atomize the oil per- 
fectly by the steam jet striking the flow of oil from the 
burner, and so atomize it that the point of ignition will 
not be more than § in. from the mouth of the burner. The 
arrangement should be such as to completely fill the fire- 
box with flames, thereby producing and maintaining a 
temperature sufficient to ignite the hydro-carbon gas as 
well as the other gases, and distribute the air which is 
admitted through the holes in an inverted arch to cause 
perfect combustion; the quantity of air admitted being 
regulated by dampers on each end of the ash pan. 

I find that some of the hydro-carbon burners used on 
locomotives are entirely incapable of securing desirable 
results and ruin the metal of the fire-box by the force of 
the flame, similar to a flame made by a blow pipe. My 
attention was first called to a burner of this type some 
years past. By placing it under a stationary boiler the re- 
sult was that the igniting point of oil was almost at the 
first bridge wall. The flame passing under the boiler, 
then through the 3-in. flues in the boiler and up through 
the smokestack, made the stack red hot, when I was 
compelled to change it for another type of burner. You 
can well imagine what great injury this style of burner 
would do to the crown bar bolts and flues and to the 
heads of rivets that join the crownsheets to the side 
sheets in the fire-box. The cold air is forced into the 


rear of the fire-box, and often a burner of this type will 
prove a failure, and a locomotive will smoke in spite of 
any efforts made by skilled and attentive firemen. In 
new fire-box will be 


au short time a required, which 
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Fig. 2—Plan of the Fond du Lac Shops—Wisconsin Central Railway. 


It is possible to divide the air compressors into units, 
each driven by an electric motor and located directly at 
the point of demand. This system presents a flexible 
arrangement which can be changed and added to at will. 
The motors may be connected with the electric mains 
through an electrie controller which will automatically 
start and stop the motor in accordance with the demand 
for air. If the engines driving the power generators are 
large and of an economical type this system has some 
advantages. If the air compressor load approximates in 
size to the electric load, as it does in some shops, it will 
be found to be a better plan to install separate steam- 
driven air compressors in the main power plant. In 
such a case it takes but little figuring usually to justify 
in investment in high-grade, Corliss-engine type com- 
pressors. 

Heating System.—With a modern shop installation it 
is the general practice to provide for using the exhaust 
from the various steam cylinders in the plant for heating 
purposes, and there are a number of ways for accom- 
plishing this result. The methods of installing a piping 
system to heat the shops by direct radiation are well un- 
derstood and information in regard to the refinements of 
vacuum systems to be used in connection with exhaust 
steam heating plants is not hard to obtain. The disad- 
vantages attendant upon a large amount of steam pipes 
and numerous valves, automatic and otherwise, has led 
to the introduction of the blower system. When prop- 
erly installed this system has been found to be satisfac- 
tory, and has met general favor. When the fans can be 
operated by engines so as to obtain a wide range of speed 
control, the system presents its most advantages. When, 
lowever, the shops are located over a considerable area, 
so as to widely separate the fans and heating coils a 
considerable distance from the power house, the piping 
scheme required to carry’ both high pressure and exhaust 


the last meeting of the Pacific Coast Railway Club, and 
what follows is taken from his discussion. 

If we first consider the burning of bituminous coal, 
we can better understand the subject of using crude oil, 
or liquid fuel. It is very important in both cases that 
the volatile gases should be properly consumed, for they 
have remarkably high heat values. Average bituminous 
coal contains about 65 per cent. of carbon, which has 
the same heat-generating qualities as coke, and 25 per 
cent. of hydro-carbons, which are of the nature of il- 
luminating gases. About one-quarter, by weight, of the 
hydro-carbons is hydrogen gas, which makes the hottest 
fire possible, but a very high temperature is required to 
burn this gas, and if, from any cause, parts of the fire- 
box become too cold for converting gas into flame, it 
passes away unconsumed in the form of smoke or worth- 
less uncombined gas, and makes no more heat than 
superfluous air. The loss from permitting hydro-carbon 
rases to pass away is twofold. In the first place, the 
heat of the burning carbon has been wasted in distilling 
the gas from the coal, and in the second place, valuable 
heat making gases have been wasted. 

The combustion of one pound of hydrogen gas, if it 
combines with all the oxygen of the air necessary to 
effect perfect combustion, produces 62,000 heat units, or 
enough to raise about 365 lbs. of water from a tank tem- 
perature to the boiling point. The complete combustion 
of 1 lb. of carbon, such as rests on the grates, after the 
volatile gases have been liberated, produces heat suf- 
ficient to raise about 85 Ibs. of water from the tank tem- 
perature to the boiling point. I give these figures to 
show how important it is to have all the volatile gases 
properly burned, and to bring us to realize the impor- 
tance of always keeping every part of the fire-box up to 
what is called “the igniting temperature.’ According to 
Rankine, the perfect combustion of 1 Ib. of bituminous 
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means unnecessary expense and creates a_ prejudice 
against crude oil as fuel. This has been especially 


noticeable in oil-burning locomotives, for the reason that 
the forced intermittent draft, caused by the exhaust of 
the locomotive, carries air into the fire-box in largely 
varying quantities. Thus at one moment there is a 
tendency to chill the fire-box and the contained gases 
and carry a portion of them off as smoke, and at the next 
moment to allow certain gases to suddenly ignite and be 
carried through the lower flue, often resulting in a 
series of noticeable explosions of greater or less force, 
and causing injury to the lower flues by reason of un- 
equal distribution of the heat. This also causes the 
beads of the lower flues to become spongy and burn off, 
resulting in leaky flues. 

The type of burner I prefer to use is one of the 
reverse of those used by the roads at the present time, 
having the oi] channel below the steam atomizer, instead 
of above it; the advantage of this being that the oil is 
thoroughly atomized as it passes out of its channel, 
igniting the oil and gases about 8 in. from the mouth 
of the burner and causing the fire-box to be full of 
flames so that the volatile gases cannot possibly escape. 
It also prevents explosions of the gases or roaring in 
fire-boxes, and the atomizer being above the oil it can- 
not solidify over the mouth of the atomizer channel. By 
use of a proper atomizer the nose piece can be released 
from its position by the operation of a bridle. Shouid 
any scale from the pipe or boiler pass into the atomizer 
channel, in 30 seconds it can be removed by simply un- 
coupling the bridle, a point I consider of great value, as 
it insures the best results without delay. The atomizer 
is also provided with an automatic condensed steam re- 
lease valve, which, by means of a spiral spring, is raised 
from its seat, allowing the condensed steam to pass out, 
und when the steam is turned on the burner, the press- 
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ure of the steam closes this valve. This device prevents 
water from injuring the refractory walls and arch. 

I use an inverted arch, similar to those used in Russia 
and South America, and by railroads of California and 
Arizona, with this exception, that the hole for the ad- 
mission of air is immediately back of the front refractory 
wall. By numerous experiments I found that this gives 
the best results, as the air is admitted at the wall 
against which the current of flame is forced, and the 
oxygen of the air is mixed with the volatile gases as the 
flames rise and pass under the refractory arch into the 
upper portion of the fire-box. Several roads use three 
air cavities in the inverted arch, but the two rear ones 
merely allow currents of cold air to pass up by the side 
sheets, and chill the fire-box. The inverted arch is lined 
with fire-brick at the rear, and around the air cavity an 


angle iron is riveted in order to hold the fire-bricks in- 


tact. The refractory arch consists of bricks especially 
designed, 9 in. thick, fitting closely to the front refrac- 
tory wall and resting upon two refractory wedges, which 
gives’ them the proper pitch, the highest portion of the 
arch being on an exact level with the lower flue. This 
arch is one-third the length of the fire-box. 

When I took charge of the machinery department of 
the Los Angeles Terminal Railway, July 17, 1899, I 
found the locomotives in a very bad condition, especially 
the fire-boxes and flues. ‘To see an engine coming at a 
distance, not knowing that it was burning oil, one would 
have imagined that it was an old-style coal burner, by 
the amount of volatile gases escaping from the smoke- 
stack, Having successfully used oil on locomotives upon 
another railroad before being called to this road, I felt 
confident that by the saving of these guses I could bring 
about good results. By examination of the fire-boxes, I 
found that the same grates and grate frames were used 
as when the engines were burning coal, the air being 
admitted through the grate. The arch extended from 
the flue sheet to fully one-half the length of the. fire- 
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escape, and one that will not discharge its steam and 
oil similar to a blow pipe blast against the refractory 
wall and sheets of the fire-box. The burning of crude 
oil should not be even as injurious to the metal of a fire- 
box as bituminous coal, for a more even heat can be at- 
tained and controlled. The cavities for admission of air, 
in order to supply the necessary oxygen, should be care- 
fully examined, so that they will not fill with pieces of 
broken fire brick. The crude oil of 15 to 18 gravity gives 
the best results, is not explosive should a wreck occur. 
and should be as free from water as possible, as water is 
well known to be injurious to the refractory walls and 
arch. : 

When we first began the use of oil in locomotives in 
this part of the State, early in 1895, we used coils in the 
oil tank for the purpose of heating the oil. This was 
found to be a failure for these reasons: Oil of 16 gravity 
must be heated, and when a supply of oil was given the 
engine the process of heating the oil by coils was found 
to be too slow. <A heater pipe, allowing live steam to 
mingle with and heat the oil, at a point near the flange 
connection of the oil tank has been found to give the de- 
sired results. 


The Monarch Coupler. 


The Michigan Malleable Iron Co., Detroit, Mich., is 
introducing a new coupler called the Monarch. This 
combines the special features of its Solid coupler, illus- , 
trated in our issue of June 10, 1898, and has the addi- 
tional feature of a positive knuckle opener within the 
coupler head. Monarch couplers will be made in two 
sizes, the No. 1 coupler having the present M. C. B. 
standard dimensions. Size No. 2 has a deeper face of 
coupler, guard arm and knuckle and the width of shank 
is enlarged to be 6 in. sq. The strength of the No, 2 
coupler is increased something more than 20 per cent. 
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The Monarch Coupler, No. 1. 


box. The arch consisted of 66. fire-bricks, which re- 
quired a man five hours to build, and T am informed 
that often a portion of them would fall down before 
making a 30-mile run. One by one I took the engines 
into the shop and equipped them with an inverted arch 
and refractory wall, as described. TI immediately insti- 
tuted a night school of instructions for the engine men. 
in order that they might fully understand the proper 
handling of oil. 

The following is a comparison of the engine and car 
mileage and the barrels of oil consumed by the old 
method of the Los Angeles Terminal, as compared with 
the present method, showing the results by the saving 
of gases: 

July, 1899— 

Engine mileage ...... 2... ccscccccevccccsescescnssccces 
e  Q Y  ePe ere eo 
sarrels of oi} consumed to do the work. . sks wi aroie 

Cost per mile for repairs. ........ cee ee eee eee 

July, 1900 
ow | Eee TEE eT eee E ee 
eee Tere re TET Ee eee eT Ter 
Barcels GE Ol) GOMBMMEE, «aoc ce cccceccsevasceessccecn dl 
Cost per mile for repairs. ...... 6. cece eee ee eee eee eee 

The tonnage was very much greater in July, 1900, than 
in July, 1899, thus making a saving of about one-third 
the oil. Thus it is seen that these valuable results come 
from a proper handling of the fuel oil. 

I am confident that the railroad that will make the best 
record in the saving of fuel, will be the road that will 
vive this matter the most careful attention. It should 
have at least one officer whose duty it shall be to instruct 
all engine men in the science of combustion, and who 
should report directly to the Superintendent of Motive 
Power of the road. On every division there should be 
a competent engine man, acquainted with all the grades 
of the division, whose duty it should be to instruct the 
engine men to properly handle the oil, and at the end of 
every month to report to the instructor on combustion the 
name of the crew making the best record in oil saving, 
so that due recognition by the Superintendent of Motive 
Power can be given them. The locomotive should be 
equipped with a hydro-carbon burner, on which the ato- 
mizer will so diffuse the oil that it will fill the fire-box 
with a volume of flame so that the gases cannot possibly 





by these changes. ‘These couplers will be furnished in 
either malleable iron or cast steei as desired. 

The engravings show sections through the No. 1 coupler 
and also the details of the knuckle, knuckle opener and the 
lock pin. The chief claims for the coupler are that it is 
automatic, it has large-bearing surfaces, the construc- 
tion is simple and the new features are got without an 
increase in the number of parts. Most couplers have 
three positions; one where it is ready for coupling, the 
coupled position and one where it is unlocked. In the 
Monarch the coupler has but two positions; either it is 
locked or it is in position for locking or coupling. This 
avoids going between the rails to open knuckles, all oper- 
ations being performed from the side of the car. 

The lock is a four-sided pin with about 12 sq. in. of 
bearing surface on the wall of the coupler, and about 6 
sq. in. of bearing surface in contact with the tail of the 
knuckle. These surfaces are vertical, and as the pin must 
be raised 4 in. before the knuckle is released it is un- 
likely that the parts will come uncoupled in service due 
to the creeping of the lock. The larger bearing between 
the knuckle and the pin is considered an important feat- 
ure. Many couplers now in service have but a little more 
than 1 sq. in. of surface in contact, resulting in rapid 
wear of the parts. The metal in the coupler head is 
made to conform closely to the surface of the knuckle 
arm. The hook on the back of the knuckle which engages 
the back wall of the coupler is sufficiently strong to 
transmit the entire pull without the aid of the pivot 
pin. The back wall is double. The opening in the face 
of the coupler extends but a short distance toward the 
guard arm and when the coupler is assembled there is 
little opportunity for dirt to enter. The amount the 
knuckle can open is fixed by a shoulder on the bottom of 
the knuckle tai] and the pivot pin is kept from turning 
by a cutter which is recessed in the bottom of the lower 
coupler lug. 

With this coupler the lock set is in the head and the 
usual keeper bracket is not required, so there does not 
need to be a nice adjustment of the length of the chain. 
Raising the lock pin by means of the lever, the pin is set 
in position for uncoupling, which is a convenient feature 
in switching cars. In this position the pin is held up by 


a shoulder engaging a shelf inside the coupler head. 
Raised still higher a positive knuckle opener acts. This 
is a smal] casting, consisting essentially of a shaft with 
two arms in different planes. One arm projects into 
slot in the lock pin and when the lock is lifted the ful 
height a stop on the pin engages this arm, turning th: 
shaft. This movement causes the opposite arm to press 
against the tail of the knuckle and throw it open. It wi! 
be noted that no strains are brought on the knucki: 
opener until after the knuckle is unlocked. As soon a: 
the knuckle is opened and the operating lever dropped 
the lock pin falls into a position ready for coupling and 
allows the knuckle opener to return to its normal posi 
tion and out of the way of the tail of the knuckle. I; 
this way the tail of the knuckle in closing cannot strik: 
the knuckle opener and damage it. A retaining pi: 
keeps the knuckle opener in place, this opener fittin 
the coupler head loosely. In case of a broken chain, lif: 
ing the lock pin by hand opens the knuckle and puts the 
parts in position for coupling, or the lock pin can be se 
up on the shelf in switching. It will readily be seen thi: 
a broken chain with this coupler does not cause near), 
so much inconvenience as a broken chain with the com 
mon styles of couplers. 


80,000-lbs. Capacity Box Car—Central of Georgia. 


The accompanying illustrations show an_ 80,000-Ibs 
capacity box car as recently built by the Central of 
Georgia Railway Co., and which, when put in service 
and tested with a load of 88,000 Ibs., under very rough 
usage, was found to fulfill the expectations of its de 
signers. Three hundred of these cars are now being 
built in the railroad company’s shops at Savannah and 
Macon, Ga. This design can be credited to no one per- 
son, as it is an evolution from the Central of Georgia 
60,000 Ibs, capacity ventilated car, 84 ft. long, 8 ft. wide 
and 7 ft. high. The first modification of this ventilated 
car was made by increasing the inside length to 36 ft. 
and the capacity to 70,000 Ibs. and using a 41% x 9-in. 
journal. The dimensions have now been further’ in- 
creased to suit the requirements of an 80,000-lb. capacity 
car, and the design is of more than ordinary interest in 
that the dimensions conform so closely to those recom- 
mended by the American Railway Association’s com 
mittee on Standard Dimensions of Box Cars, as pub- 
lished in the Railroad Gazeite May 3, p. 294. It will 
be recalled that the inside dimensions recommended by 
the committee are, length 36 ft., width 8 ft. 6 in., and 
height 7 ft. G in.; whereas the dimensions of this Centra] 
of Georgia car are, length inside 36 ft., width inside 8 ft. 
6 in., and height inside 7 ft. 7 in., the only material dif- 
ference between the two sets of dimensions being 1 in. 
greater height in the Central of Georgia car, and thie 
extra height in the center, due to cutting out the ecarline. 
This gives 65.87 sq. ft. of cross-section including the 
extra area obtained by cutting out the carline, as against 
63.75 sq. ft. in the American Railway Association’s 
recommended car, the capacity in cubic feet of the two 
cars in the order named being 2371.5 and 2295 respect- 
ively. It has been considered by the designers that as 
this car is of 80,000 Ibs. capacity and conforms so closely 
to the recommended dimensions, it might be preferable 
to a car of 60,000 Ibs. capacity. 

The length of car over buffer blocks is 39 ft. 1 in. 
and over end sills 86 ft. 9 in. .The width at eaves is 
9 ft. 11% in. and the width on sills 9 ft. % in., the height 
of the running boards from rails being 13 ft. 2 in. and 
the height at eaves 12 ft. 1 in. The trucks are the 
Pressed Steel Car Co.’s diamond frame type with Pressed 
Steel bolsters and transoms. The bolsters are carried 
on two nests of coil springs, four single coils per nest, 
and the center plate is of 14-in. steel plate pressed to 
Central of Georgia standard. The wheel base of trucks 
is 5 ft. 7 in., the distance from center to center of trucks 
26 ft. 9 in. and the total wheel base of the car 32 ft. 4 in. 
The side-bearings are malleable iron and the chafing sur- 
faces are 1%4 in. above the chafing surface of the center 
plate. The axles are steel, 7 ft. 244 in. long over all: 
6 ft. 4 in. from center to center of journals, transversely. 
the body of the axle at the middle being 5%¢ in. diam. 

The journals are 5% in. x 984 in., and without collars. 
the increased diameter and length over the ordinary bei: 
considered desirable as giving more area of bearing sur 
face and longer life to the journals. It may be noted 
that the journals and the Central of Georgia standar! 
journal bearing, which are here illustrated, are qui! 
different from the M. C. B. standard. No wedse 
is used, the collar is turned off the end of the 
journal and a lip brass is used which gives *% in. more 
length. These collarless axles have been in use on this 
railroad for a number of years and have given excellen! 
service, much convenience having been found in takin: 
out and renewing journal brasses. The journal boxe 
are of the McCord pattern and are made of malleal! 
iron, being arranged inside to take the M. C. B. bearing 
and wedge when, in emergency, it is necessary to usc 
them. The wheels are chilled cast iron of the double plate 
pattern and weigh 650 Ibs. each. Diamond brake-beam: 
and Lappin’s Congdon brake-shoes, inside hung, are 
used and each beam is equipped with two safety hangers 
in addition to the regular brake hanger. 

The body bolsters are 12-in. steel I-beams weighins 
5D Ibs. per foot and trussed with two 11-in. rods, the 
thread ends of which are 114 in. diam. The bolsters are 
packed on top with 3 in. of wood, on which the sills rest, 
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each sill being bolted to each bolster with two *%4-in. 





























© 








JUNE 21, 1901. : 


bolts, the top center plates and side-bearings being of 
the same contour as the inside of the beams and fitting 
snugly into them. The castings are, with one or two 
exceptions, malleable iron. ‘The underframing is long- 
leaf Georgia pine, the six longitudinal sills all being 


4%, in. x 10 in. and the end sills 7 in. x 10 in. There 
are six truss rods, 14% in. diam. and 1% in. at the 


thread ends, the two center rods passing through the 
buffer blocks. The end framing is very stiff, the posts 
and braces being 34 in. thick with a width of 4% in. for 
the posts and 5 in.- for the braces. The carlines are cut 
out on the under side on a curve beginning at the ends 
next to the side plates and running 4 in. above the 
bottom edge in the center. This gives a height of 7 ft. 
11 in. at the center, but the inside height of 7 ft. 7 in. 
previously referred to is to the lowest point of carlines. 

On each end, outside, is a truss rod % in. diam. with a 
turnbuckle in the middle. This rod ends in the outside 
belt corner iron which, together with an inside iron, is 
securely strapped together with four 4-in. carriage 
bolts through the framing. This prevents the end of the 
car from bulging. The two side plates are strapped to 
the end plates and carlines with 22 strap bolts, one on 
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each end of carlines, and there is a 5-in. tie rod at each 
end of the car next to the end plate, with a turnbuckle 
in the middle. There are also outside and inside corner 
irons bolted together with four %-in. carriage bolts 
through eath bar. Corner irons, 4 in. x 9 in. x 22 in, 
are used at the bottom corners. The nuts on all bolts 
used through side and end framing are on the outside 
of the car, leaving no projections inside, as the bolts 
are round-headed carriage bolts. The end and side 
plates are tied to the sills with 24 %4-in. rods and four 
1-in. rods, with socket washers ‘in the plates, 

The draft sills are of wood bolted to the center sills 
with four 1-in. bolts, each timber having a washer-plate 
of %-in. x 3-in. iron, the full length of the timber. There 
are three cast-iron keys between each timber and the 
sills, and sub-sills 8144 in. square are bolted to the center 
sills to fill in from bolster to bolster, relieving the draft 
sills of much of the end thrust in the buffing strains. 
These features are fully illustrated. The couplers are of 
the Gallager type. Butler casements are used and the 
roof is Central of Georgia standard double-board grooved, 
each board in the bottom layer having three grooves to 
catch water which may come through the joints in the 
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top layer of boards. 'The side door openings are 5 ft. 
6 in, wide and 7 ft. 2 in. high and the end door openings 
are 24 in. x 32 in. he door fixtures are Jones improved, 
and the cars are equipped with New York air-brakes. 
The light weight of these cars is about 35,000 Ibs. 

We are indebted to General Superintendent T. D. 
Kline and to Chief Draughtsman A. P. Wells for draw- 
ings and information from which this description is given. 


Double Track Between Galion and Marion Junction. 


On June 9 the Cleveland, Cincinnati, Chicago & St. 
Louis and the Erie railroads began working their lines 
between the above-named places as a double track rail- 
road, the Erie road being used by all westbound trains 
and the Cleveland, Cincinnati, Chicago & St. Louis by 
This line is 21 miles long and the tracks 
The line is worked by 
five intermediate block 
line is under the super- 
Allen, of the Erie. <A 

but the trains retain 


ithe eastbound. 
ure near together all the way. 
the block system, their being 
stations. The operation of the 
vision of Superintendent @. A. 
time-table is used, 


special joint 
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their home numbers, so that in some cases two trains of 
the same number run over the same track. 

This is no disadyantage, as the right to the road is 
given to each train by the block signal, and by nothing 
else. The despatcher controls every movement of every 
train, but he gives no written orders to the trainmen; 
he simply telegraphs to each block signal operator, at 
the proper time, the word or letters instructing him 
whether to stop an approaching train or allow it to 
proceed, The following abbreviations are used by block 
signal operators: 


LD) S—Display stop signal. 
S D—Stop signal displayed, 
B O—Block occupied. 


B C—Block clear. 

B W—Block wanted, 

T E B—Train has entered block. 

Trains are not allowed to use a crossover, except on 
the order of the train’ despatcher. Permissive blocking 
is not allowed except by means of train orders in regular 
form. Ifa signalman is unable to communicate with the 
train despatcher he may, under ordinary circumstances, 
give the “proceed” signal by arrangement with the sig- 
nalman at the next station in advance, 

The Mozier three-position signal, which is standard on 
the Erie’s western lines, is used on the joint line. With 
this signal the caution indication is given by inclining 
the arm upward, and on the joint line this means “pro- 
ceed, and clear the main track at the next siding.” The 
night indications on the joint line are green for all-clear 
(“proceed”) and yellow when the arm is inclined up- 
ward. The signals are fitted with yellow glasses 
made by the Corning (N. Y.) Glass Works. ‘Tne levers 
in the signalman’s cabin, by which he works the signals, 
have Mozier’s patent shunt apparatus, so that whenever 
a signal is fastened in the position to allow a train to 
pass, the telegraph key is cut out, so that the signalman 
cannot accept an order from the despatcher to stop 
the train. 


The Huff Auxiliary Variable Exhaust. 


Much attention has been given to varying the draft of 
a locomotive to correspond to the demand upon the 
boiler, by controlling the exhaust at or near the nozzle 
tip. Devices having this object in view are usually op- 
erated only by manual control or are semi-automatic, as 
when the variation of the exhaust nozzle area is made 
by the movement of the reverse lever. The Huff auxil- 
iary variable exhaust, here illustrated, is automatically 
controlled by the boiler pressure and can also be oper- 
ated by hand from the cab. The principle upon which 
this device works is as follows: Between the cylinders 
and the exhaust nozzle tip, at a convenient point in the 
exhaust passages of a locomotive as ordinarily equipped 
in regard to the cylinders and exhaust nozzle, pipes are 
introduced to divert a part of the exhaust steam before 
it reaches the nozzle tip, when the conditions are such 
that the draft upon the fire is greater than is necessary. 
These pipes lead back to receiving and condensing 
drums, and the portion of the exhaust which is thus 
diverted is condensed there, or its excess is passed out 
through a vent pipe which leads from the condensing 
drums and is sometimes carried up over the top of the 
smoke arch and behind the smokestack, 

The general arrangement of this device is shown in 
Vigs. 1, 2 and 8 of the accompanying illustrations and 
the gate valves which control the diversion of steam 
from the exhaust passage are shown in two sectional 
views, Figs. 4 and 5. Controlling these gate valves 
there is a pressure valve set upon the boiler head and 
adjusted to open at about 5 Ibs. less than the working 


pressure of the boiler. When this pressure valve is 
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opened and steam is admitted to the pressure pipe 
shown the gate valves are raised and a part of the 
exhaust is diverted from the exhaust nozzle and received 
in the condensing drums. The reduction in draft which 
this action causes prevents the raising of steam pressure 
to the point where it would open the safety valves, and, 
as the boiler pressure falls from lessened draft, the gate 
valves are automatically closed and the full volume of 
exhaust again passed through the steam nozzle tip, re- 
storing the full measure of draft to the fire. With this 
explanation the entire action of the apparatus is clear, 
and it is only necessary to say further that the same 
controlling action is provided for by manual operation 
of the gate valves by the engineer, and also that the 
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operating, and six runs were made with the device cut 
out. The weather conditions, weight of train, manipula- 
tion of the engine’s valve-gear, and’ other essential data 
ure given, the average results for the two series of 
trials being shown. It appears from the figures given 
that the average lbs. of water evaporated per lb. of coal 
used was about 5.6 per cent. greater with the variable 
exhaust than without it, and that the lbs. of coal used 
per 100 ton-miles was nearly 9 per cent. less with the 
variable exhaust than it was without it. 

This table shows that on the runs on which the vari- 
able exhaust was used there were no favored conditions 
and in fact that the average condition was rather un- 
favorable at those times as compared with the runs on 










































































Fig. 3. 


manually operated control does not in any way interfere 
with the automatie action of the controlling valves. The 
purpose of this whole device is made clear by saying that 
it is adapted to close the auxiliary exhaust pipes be- 
tween the exhaust passage and the condensing drums 
when the engine needs a strong draft on the fire, and to 
open the pipes when the pressure of steam in the boiler 
is near the maximum set pressure, and less draft is 
needed. 

. Tests in regular service have been made and a table is 
given herewith showing results of 12 runs of Chicago & 
Northwestern engine No, 3889 hauling train No. 3. Six 
of these runs were made with the Huff variable exhaust 
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Fig. 4. 


The Huff Auxiliary Variable Exhaust. 


which the variable exhaust device was inoperative. The 
variation in boiler pressure shown for the two series of 
tests is also favorable for the device, and from those 
who were present at the time that these tests were made 
we learn that the improved condition of the boiler as 
to steaming qualities was much more apparent in the 
observation of actual work than can be made clear in a 
report of this nature. To those who are familiar with 
road operations this statement means much, as the 
value of having an evenly maintained boiler pressure 
can hardly be over estimated, in helping toward the 
regular movement of trains. This exhaust is controlled 
by the Huff Locomotive Appliance Co., of Boston, Mass. 
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15,950 74,464 3 
14,800 75,189 5.08 30.1 Water used on hot-box. W. 
Chicago to Clinton. Allow- 


ance made. 


12,800 64,678 5.05 27.9 

16,300 84,449 5.18 27.0 Device cut out twice for 24 
minutes. 

15,300 75,468 4.93 31.2 Device cut out once for 30 
minutes. 

16,200 3,908 4.56 34.5 

16,400 77,588 4.73 32.0 

16,400 72,037 4.389 31.8 

14,340 72,598 5.06 31.1 

13,700 67,048 4.89 27.7 From Dixon to Clinton throt- 
tle opening was % 

14.450 74,969 5.18 27.6 

15,460 73,711 4.78 31.4 

14,560 73,634 5.05 28.6 
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Manganese Bronze Staybolts. 


eter 


When the Northern Railroad of. France put in service specimens, 


locomotives carrying 199 and 2138 lbs. pressure per square 
inch serious difliculties quickly ensued, caused by the 
frequent breakage of copper staybolts. M. du Bous- 
quet, Chief Engineer of Material and ‘wraction of the 
company, started a thorough study of the question and 
prepared for each engine diagrams showing the side 
sheets, tube sheets and back sheets, respectively, of each 
fire-box (see Figs. 1 to 4). Indicated on these diagrams 
were all breakages of staybolts which occurred in ser- 
yice. Each staybolt was shown by a cross, and broken 
staybolts by a circle. When ruptures occurred repeatedly 
at one place the circles were repeated as many times as 
the break recurred. 


Furthermore, in order to eliminate as far-as possible bolts began. 


THE 


Pulling tests were made on specimens 0.59 in. diam- 
3.94 in. long between the shoulders of the 

In the cold test the mean resistance to break- 
ing was at 44,945 lbs. per square inch, with an elonga- 
tion of 39.4 per cent. At 100 deg. centigrade the break- 
ing strength was 47,079 Ibs. per square inch, elongation 
34.9 per cent.; at 200 deg. centigrade (892 deg. F.) 
breaking strength 44,234 Ibs. per square inch, elonga- 
tion 34.2 per cent. Drifting tests showed excellent qual- 
ity, as did bending tests. ‘The results showed that this 
manganese bronze was notably superior to copper in 
the cold tests and incomparably superior in the hot tests, 
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for copper at 200 degrees centigrade breaks at 22,53 
Ibs. per square inch, the elongation being about 34 per 
cent. 

In 1896 the first use of these manganese bronze stay- 


At first they were used to replace copper 


local and special causes the central office prepared di- staybolts on the first three horizontal lines on the top 
agrams similar to the above, but on squared paper ruled of the side sheets of certain compound high-speed loco- 


to centimeters and millimeters, each square centimeter motives. 


The same application was later made on about 


representing one staybolt. Whenever a broken staybolt 20 passenger engines, the delivesy of which was begun 


was found in any locomotive of the series under con- 
sideration one square millimeter was blackened in the 
area of the square centimeter which represented that 


in September, 1898. Later it was decided to replace 
with manganese bronze all broken staybolts in these 
engines, and finally in March, 1900, a fire-box was com- 


particular staybolt. ‘Thus was constructed a diagram pletely fitted with these bolts. Mngines No. 2641 and 


which showed immediately the places where ruptures 
occurred oftenest on the whole group of engines, IT igs. 
5 to 8 show these diagrams up to Oct. 15, 1y00. 


From these we see that the three upper rows of stay- 1900, 
bolts in the side sheets and the back sheet of the fire-  staybolts. 


2642, carrying a working pressure of 227.5 Ibs. per sq. 
in., the latter one of which was shown at the Exposi- 
tion and the former of which was put in service April, 
also completely equipped with manganese 
Further, the Northern Railroad of Belgium 


box suffered most and that next after these were the has received from the Cockerill Works six passenger 


staybolts found near the angles and under the firebrick 
arch. 


bolts. 


engines completely fitted with manganese bronze stay- 
These are compound engines, two driving axles 


The question being localized in this way, M. du Bous- coupled, carrying 213 lbs. per sq. in. working pressure. 


quet prescribed a series of trials bearing on the form 


To sum up, the first application of manganese bronze 


und material of staybolts. Up to that time he had used staybolts began in 1896. Since that time some 3,500 


staybolts threaded their whole length and trial was 


have been put in service, most of them in those parts of 


made now of staybolts threaded only’ at the ends, as in the fire-boxes which had been found subject to the most 
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Fig. 5.—Left Sheet. 


‘ig. 9, in order to get rid, as far as possible, of chances 
of rupture due to threading. No notable improvement 
Was observed, 

The question of increasing the diameter of the stay- 
bolts which seemed to be most fatigued was then con- 
sidered, but as the ruptures are generally due to unequal 
expansion of the outside and inside sheets this remedy 
Was not efficacious. In fact, when we consider the shape 
that a staybolt must take when the two sheets expand 
unequally it has seemed that the larger the diameter the 
greater is the work done by the staybolt in conform- 
ing to these changes. (See Fig. 10.) ; 

Another line of experiment was then begun, making 
use of other metals than copper, particularly iron and 
soft steel. It was proposed to use iron staybolts with 
the body of the bolt reduced in cross section, as shown 
in Fig. 11, the long axis of this section being placed hori- 
zontal; that is to say, perpendicular to the direction in 
which the greatest deformation would take place. It 


was hoped thus to diminish the molecular work in the’ 


section, but the results did not meet the expectation 
and the trial was not extended. 

The use of soft steel was quickly given up, the num- 
ber of ruptures did not seem to diminish with this ma- 
terial and a new difficulty appeared. It was found that 
the staybolt holes in the sheets deformed more, and more 
‘rapidly, than with copper staybolts. ‘Trials of nickel 
steel gave no better results. 

It was thought for a time that the breakages might 
be attributable to a low quality of copper and various 
investigations were made along this line, but with no 
success, 

In April, 1896, M. du Bousquet received a report on a 
metal called manganese bronze, the physical properties 
of which seemed to him to deserve serious attention, and 
reports of experience with it indicated that it might well 
be employed for staybolts. Physical tests with this ma- 
terial, hot and cold, gave the following results, which 
were very encouraging: 
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Fig. 6.—Right Sheet. 
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The Friction of Brake Shoes. 





BY R. A. PARKE. 
(Concluded from Page 408.) 
I'he Physical Aspect of the Subject. 

It is not without regret that the writer has felt the 
necessity of thus criticizing the published results and 
deductions from a series of experiments which have in- 
volved much gratuitous labor and have received com- 
mendation. The very fact that the views and conclu- 
sions expressed in the Railway Club paper appear to have 
been hitherto accepted without challenge, attests the 
importance of unmistakable dissent, if the views and 
criticisms herein expressed are well founded. The char- 
acter of recent brake-shoe friction investigation seems 
to tend toward demoralization of the subject. From the 
meager accumulation of apparently contradictory  in- 
formation upon the subject, is it not possible to discover 
a rational solution of apparent inconsistencies, to assign 
satisfactory reasons for obscure phenomena and to outline 
a method of future investigation which, even if tedious 
and uninviting in its aspect, shall systematically lead to 
a clear, ultimate knowledge of the subject? The object 
certainly justifies the effort and the remainder of this 
contribution will be devoted to that purpose. 

Scope and Character of Haperiments. 

The first logical step in an examination into the sub- 
ject as it stands, is to seek reasons for the various char- 
acteristic peculiarities of the friction line, since such 
reasons may shed light upon the best method of investi- 
gation. The most promising explanations of the cause of 
fluctuation of the coefficient of friction with variations 
of pressure and of speed, have already been considered. 
Investigation of the effect of different degrees of pressure 
should obviously be made through experiments in each 
of which the speed is constant, in order to avoid the con- 
fusion arising from the simultaneous operation of. a 
variety of undetermined influences. It is necessary to 














Fig. 3.—Tube Sheet. 



























































frequent breakages of staybolts. Up to the 10th of De- 
cember, 1900, not one of these staybolts had been found 
broken. 

To give an idea of the importance of this result the 
following figures were cited: In the first three months of 
1897 the breaking of copper staybolts was at the rate 
of 548 per month in 40 locomotives under observation. 
In the first three months of 1898 this average had fallen 
to 379 per month; in the first three months of 1899 to 
148, and for the first three months of 1900 to 99. It will 
be remembered that in some of these engines (the article 
from which the translation is made does not make quite 
clear how many, but probably in most of them) man- 
ganese bronze staybolts had been introduced in those 
parts of the fire-box most subject to broken staybolts. 

Encouraged by these results, the Northern Railroad of 
France intends to use fire-box tube sheets of manganese 
bronze, but the makers of the material are not yet ready 
to deliver pieces so heavy. I'urthermore, this metal 
seems eminently adapted to making tubes in which steam 
circulates at high pressure, notably for water-tube boil- 
ers, 


~ 
i=] 


In all of this the name “manganese bronze” has been . 


used for this metal, this being given to it by the maker, 
but this name seems subject to some criticism for an- 
alysis has discovered in the metal only copper and man- 
ganese, this latter being present to the amount of about 
4 to 8 per cent. 

Finally it may be well to mention another trial which 
has been made on the Northern Railroad. This is of 
staybolts made of “Stone” bronze, which seems to have 
given excellent results in England. These “Stone” stay- 
bolts are of special composition and they have, more- 
ever, four slots cut in them, as shown in Fig. 12, de- 
signed to give great flexibility. About 130 of these stay- 
bolts were put into service in 1898 on a compound loco- 
motive carrying 199 Ibs. working pressure. No rupture 
has yet appeared. 
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Fig. 7—Tube Sheet. Fig. 8—Back Sheet. Fig. 12. 


make tests for each of quite a wide range of pressures, 
separated by moderate intervals, from very light to the 
heaviest of practical service, at each of a wide range of 
speeds, similarly differing by moderate intervals, from 
bare movement to the highest of customary service, and 
that each such test shall be repeated a suflicient number 
of times (probably not less than ten) to equalize and 
eliminate the accidental effects of irregularity of texture 
and lack of homogeneity of the materials and to thereby 
yield average results of a reasonably representative char- 
acter. This implies several hundred (probably about 
1,000) experiments with a single kind of brake shoe upon 
a single kind of wheel. It is by no means to be under- 
stood that all these experiments should be conducted for 
the purpose of determining the relative merit of each 
different kind of brake shoe; but it is essential to have 
this entire range of information in order to determine 
with sufficient accuracy the laws of brake-shoe friction, 
and no trustworthy conclusions can be definitely formu- 
lated through means involving less patient labor. Each 
of these contemplated tests will necessarily be compli- 
cated by the decrease of the coefficient of friction accom- 
panying continued rubbing, and must therefore be con- 
tinued until the friction line has found a_ practically 
stationary level. Such a system of tests should suffice 
to determine the law of variation of the coefficient of 
friction as influenced separately by variation of pres- 
sure, variation of speed and continued rubbing, and 
should also furnish adequate data for determining the 
law of variation under the combined influence of varia- 
tion of pressure and continued rubbing. It may also pre- 
sent the necessary information to define the law of varia- 
tion of the coefficient of friction when continued rubbing 
is coincident with variation of speed; or, in other words, 
it will supply at least part of the information necessary 
to determine the coefficient of friction ut any instant dur- 
ing a stop, when data is given concerning the brake- 
shoe pressure, the speed at the instant, and the distance 
through which the shoe has theretofore rubbed upon the 
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wheel; but, to be trustworthy, any conclusien of this 
character must be confirmed, and probably modified, 
through a supplementary series of stop tests made with 
different constant brake-shoe pressures and initial speeds, 
where continued rubbing is actually accompanied by vari- 
ation of speed. It need hardly be added that the data 
supplied by these series of tests can only be formulated 
into conclusions of value and utility by the aid of keen 
mechanical and scientific judgment and expert mathe- 
matical analysis. What is required, in the present state 
of our knowledge of the subject, is not satisfied by in- 
definite statements of the general characteristics of brake- 
shoe friction, but must be a_ sufficiently accurate, im- 
mediately applicable system of data which shall lead us, 
by means of proper analysis, to determine just what is 
occurring while the brakes are applied to a_ railroad 
train, and to thereby enable us to discover measures for 
attaining higher brake efficiency. Further advance in 
the art of efficient train braking depends perhaps more 
upon this than upon any other line of investigation, 
The Initial Rise of the Friction Line. 

Next to the effects of varied pressure, varied speed 
and continued rubbing, and apparently closely allied 
with them, the subject of importance is the nature and 
cause of the gradual though rapid rise of the friction 
line at the very beginning of each application of the brake 


shoe to the wheel. This characteristic feature of the fric- 
tion line was clearly distinguished in the Westinghouse- 
Galton experiments. As the brake shoe was applied to the 
wheel in these experiments by means of the air-brake ap- 
paratus upon a railroad vehicle in actual, practical oper- 
ation, this phenomenon was very naturally attributed to 
the element of time required to secure the full air pressure 
in the brake cylinder. In the experiments upon the 
Master Car Builders’ testing machine, the full brake-shoe 
pressure was instantly applied by gravity, and the cause 
assigned by Captain Galton for the phenomenon is there- 
fore insufficient. Although the published diagrams taken 
from the testing machine clearly indicate vibration of 
the recording pencil during the initial rise of the friction 
line, the character of the vibration appears to be much 
the same as that occurring, to a greater or less degree, 
throughout the remainder of the diagrams, and implies 
the effect of inertia of the recording mechanism rather 
than any rebounding or vibration of the weighted lever 
by which the shoe is caused to press upon the wheel. 
Moreover, the weight drops through too short a distance 
to set up a serious disturbance of a vibratory nature. 
As the phenomenon occurs under these conditions as well 
as those of the Galton experiments, we are confronted 
with the question, “what is the cause of the peculiarity ?”’ 
An examination of the published diagrams taken from 
the Master Car Builders’ machine seems to indicate that 
quite a uniform interval of time elapses, throughout the 
wide range of initial speeds of the stops from which, the 
diagrams were taken, in bringing the friction line up to 
its initial maximum, and the most plausible cause to be 
suggested for the phenomenon seems to be a wide fluctua- 
tion in the distribution of pressure during this early 
period. 

A condition that must have in general existed during 
the experiments to determine the influence of pressure 
upon the coeflicient of friction, is that the pressure was 
practically uniformly distributed over the face of the 
shoe, the projected area of which, perpendicular to the 
direction of pressure, is a certain number of square inches. 
A statement of the relation between the coefficient of 
friction and pressure may thus be properly expressed 
in the form that the coefficient of friction varies inversely 
as the pressure per square inch of the projected rubbing 
surface. This is a very important distinction, inasmuch 
as there is abundant reason to believe that the coefficient 
of friction would have quite different values if the same 
pressure were applied to two shoes of materially different 
rubbing areas, under conditions otherwise identical. It 
is well to add, however, that it is probably true that the 
relation between the coefficient of friction and the pres- 
sure per square inch is not identical with shoes of dif- 
ferent size. ‘There may be more than one reason for 
this. but there is at least the one that the structure of 
the casi iron in the shoe is different at the interior of the 
surface from what it is near the edges, and therefore 
there are different relative amounts of metal in different 
structural conditions in shoes of different shapes and 
areas, and also there is a different relative length of 
hard scale surrounding the surfaces at the periphery. So 
far as brake-shoe friction in general is concerned, this 
feature of the matter requires comparatively little con- 
sideration, because of the very general use of brake shoes 
of standard dimensions. It is obvious, however, that, in 
order that correct and useful data may be secured, exper- 
iments must be conducted only with brake shoes having 
the exact form of those employed in practice, to which the 
investigation is intended to apply. 

Returning now to the friction line at the beginning of 
each brake application, it will be readily understood that, 
at the end of each experiment, a condition exists in which 
the surface of the shoe conforms to the surface of the 
wheel and in which the surfacé is materially hotter than 
the back of the shoe. As the shoe subsequently cools, 
the surface contracts more than does the back, so that, 
when a uniform temperature is reached, its form be- 
comes distorted. When the shoe is next applied to the 
wheel, only a portion of the surface of the shoe (un- 
doubtedly the portion near the two ends) comes into 
The application thus begins 


contact with the wheel. 
with a very high pressure per square inch upon only a 
portion of the surface, near the ends of the shoe, which 
results in a correspondingly low coefficient of friction. 
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The pressure per square inch declines as contact grad- 
ually extends from the ends toward the center of the shoe 
and the pressure becomes distributed over a larger area, 
resulting in a corresponding increase in the value of the 
coefficient of friction. The gradual conformation of the 
surface of the shoe to the wheel would result from the 
expansion due to the heating of the surface and from 
gradually yielding to the pressure. If this theory is well 
founded, it seems probable that the initial maximum value 
of the coefficient of friction will occur more quickly with 
shoes worn thin than with those of nearly their original 
thickness, because of both the greater spring of thin 
shoes and the smaller difference of the temperatures at 
the surface and at the back of the shoe at the stop to 
cause distortion upon cooling. This feature of the fric- 
tion line is certainly of sufficient importance to merit 
careful investigation. ‘The series of tests which have 
already been outlined for other purposes will afford also 
the means of such an investigation. While the influence 
of this characteristic feature upon the length of stops is 
comparatively small for stops from the. higher initial 
speeds, it becomes an important factor in stops from low 
initial speeds. It may, in passing, be stated that its in- 
fluence is chiefly responsible for the fact, announced in 
the Railway Club paper, that the mean coefficient of 
friction is found to be lower in stops from an initial 
speed of 10 miles than in stops from an initial speed of 
20 miles per hour. 

It is very important to observe that, while the 
character of this initial rise in the friction line is 
probably a function of both time and speed in tests 
upon the Master Car Builders’ machine, the case is 
probably different in actual practice where the pressure 
is applied by the air brake, and the rate of application 
of the pressure is a function of time alone. The char- 
acter of the rise in the friction line is thus linely to be 
different in the two cases, and especially if the time re- 
quired to charge the brake cylinder with its full air pres- 
sure is greater than the time necessary to secure the 
initial maximum in the friction line in experiments upon 
the testing machine. In that case, the rise in the friction 
line in actual practice may probably be expressed as a 
very simple function of time, and, in addition, the com- 
plication which might otherwise be introduced by varia- 
tion in the thickness of the shoe, may be expected to be 
largely eliminated. It is very desirable and important, 
therefore, that the method heretofore employed for ap- 
plying the pressure in the use of the testing machine 
should be replaced by one involving the precise character 
of pressure application that occurs through the use of 
the air brake in actual practice. 

Cause of the Decline Through Continued Rubbing. 


We now come to an inquiry into the cause of that 
most interesting feature of the friction line, the de- 
cline which immediately follows the attainment of 
the initial maximum. There are several views 
which might have more or _ lIless’ bearing upon 
this matter, and, since no very definite conclusions in 
regard to the matter seem to have ever been reached, it 
may be worth while to consider each separately. It has 
been suggested that the phenomenon may be due to the 
existence of a comparative roughness of the surfaces of 
the brake shoe and wheel, when first brought into contact, 
which is subsequently worn off and the surfaces brought 
to a condition of polish. Under the existence of very 
light pressures, or in the case of very great speeds, this 
view might seem to have some weight; but, considering 
the very notable abrasion of the shoe under the condi- 
tions of ordinary service, the idea that the surfaces 
acquire anything like a polished condition during the ap- 
plication, seems to be wholly untenable. The tread of 
the wheel is doubtless in a much more highly polished 
condition, through continuously rolling upon the rail, 
at the commencement of an application than it could be 
at the close. Moreover, the report of the experiments 
upon the testing machine states that the surface of the 
wheel was smoothed by the use of sand or emery paper 
before each test. In view of these considerations, this 
explanation of the phenomenon may be dismissed as alto- 
gether unsatisfactory. 

Another view which has been suggested is that the 
abrasion of the shoe results in the presence of rolling 
particles of metal between the surfaces, which operate 
to diminish the friction. While this view may be a cor- 
rect one under some conditions, it hardly seems to offer 
an adequate explanation of the matter under consider- 
ation. The essential peculiarity of the phenomenon is a 
decline from the initial maximum value of the coefficient 
of friction, which is rapid at first but continually grows 
less rapid until, after a considerable time, the decline 
ceases (the speed remaining constant, of course). The 
rolling particle theory necessarily implies the presence 
of the rolling particles as soon as abrasion begins. This, 
in turn, merely implies that friction with abrasion should 
be less than friction without marked abrasion, when 
the influence of the rolling particles is absent. Such be- 
ing the case, the friction line would simply rise to its 
maximum (which maximum would be limited by the 
presence of the rolling particles) and would there re- 
main constant. Whatever influence rolling particles may 
exert, therefore, their presence cannot alone be sufficient 
to explain the phenomenon. 

Still another explanation, which might be suggested, 
is an extension of the view assigned as at least a partial 
cause for the gradual initial rise of the friction line. 
That view consisted of the effect of the gradual con- 
formation of the surface of the shoe to the periphery of 
the wheel, beginning with contact near the ends ofthe 
shoe and extending toward the center. This extension 
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of contact would be due to three principal causes, namely, 
gradual yielding to the pressure, wearing away of the 
shoe surface from the ends more than at the center and 
excessive linear expansion at the surface, from the ends 
toward the center, due to the high superficial temperature 
which almost instantly follows frictional contact and 
which requires time for conduction into the interior of 
the mass of the shoe. When now the shoe has at last 
become fully conformed to the surface of the wheel, the 
initial maximum of the coefficient of friction should 
occur ; but this condition may be followed by further ex- 
pansion of the surface, more especially near the center 
which has more recently come into contact with the 
wheel, and accompanied by a gradual separation of the 
surface of the shoe from the wheel, beginning at the 
ends and working toward the center. This would imply 
a gradual increase of pressure per square inch of the 
surface remaining in contact and a corresponding decline 
of the coefficient of friction. 

This explanation might thus seem quite acceptable 
and it perhaps would be were it not that still further 
extension of the same view to its ultimate conclusion 
seems to demonstrate its insufficiency for the purpose. 
Following the course of the operation of this cause 
from the point already reached, it seems clear that, as the 
shoe continues to bear upon only a portion of its surface 
near the center, its surface will again begin to more 
completely conform to the wheel, both because of wearing 
away near the center and of cooling and contraction near 
the ends, until finally, though possibly only after one or 
two more succeeding partial deformations, the shoe be- 
comes fully and permanently conformed to the surface 
of the wheel. Thus, after the friction line has declined 
from its initial maximum to a certain minimum posi- 
tion, it will (the speed remaining constant) rise again, 
though perhaps not regularly, until finally its initial 
maximum is again reached, where it will remain perma- 
nently. This, however, does not agree with experimental 
observation. In the Westinghouse-Galton constant speed 
experiments, the decline from the initial maximum was 
continuous, though apparently tending toward a mini- 
mum limit, and some of the observations extended 
through a period of twenty seconds. The time required for 
the friction line to reach the initial maximum is very 
limited, apparently less than two seconds in every case 
where the full pressure is suddenly applied, during which 
the initial conformation of the shoe to the surface of the 
wheel must, according to hypothesis, take place. It is 
not conceivable that a subsequent deformation and recon- 
formation, through the same cases, should not have been 
completed long before the completion of a period of 
twenty seconds. Whatever part such possible deforma- 
tion may play, therefore, in contributing to the decline 
from the initial maximum value of the coefficient of fric- 
tion, it cannot of itself account for the phenomenon. 

What then is the actual cause? The views already 
discussed in this connection are, of course, purely spec- 
ulative, except as to the fact that the brake shoe, having 
become cold after an application, does not at first con- 
form to the surface of the wheel when next applied, 
which is known to be true from observation. But there 
is surely some definite, substantial cause for the phe- 
nomenon. What is it? If we return to the fundamental 
cause of frictional resistance, we find that, for a given 
area of surface and pressure per square inch, the degree 
of that resistance iss measured by two things; one is the 
degree of interlocking of the particles composing the sur- 
faces, or the extent to which the surfaces become im- 
bedded in one another; the other is the tenacity with 
which the interlocked particles resist abrasion or re- 
moval. Both these matters are inherent structural char- 
acteristics of the materials composing the surfaces. Un- 
der the same conditions, surfaces of the same homo- 
geneous materials should always offer the same _ fric- 
tional resistance to the same kind of motion. If that re- 
sistance varies, it can only be because of some structural 
change of one or both of the materials forming the re- 
spective surfaces. If we may assume that, when the 
initial maximum of the friction line is reached, the whole 
surface of the brake shoe is in contact with the surface 
of the wheel and thereafter remains so, then, if, with 
other conditions remaining constant, the friction de- 
clines, there can be no doubt that it is due to a change in 
the structure of the material of either brake shoe or 
wheel, or both. With this apparently unassailable conclu- 
sion as a basis of inquiry, we have merely to meet the 
question, “what operative agent can be present under 
such conditions which is capable of altering the metal 
structure at or near the surface of the shoe or of the 
wheel?’ There is but one answer, which is heat alone. 
The investigations of the writer long ago brought him 
to the conclusion that heat is the chief cause of the phe- 
nomenon under consideration, and, from all known ex- 
periments and sources of information upon the subject 
of brake-shoe friction, he has found nothing with which 
the conclusion actually conflicts. Although the apparent 
hopelessness of determining the temperature or struc- 
tural condition of the actual rubbing surface of a brake 
shoe practically precludes the possibility of experimental 
confirmation, the following theory is tentatively ad- 
vanced. 

The Effect of Heat. 

During an application of the brake shoe to the wheel, 
each peripheral portion of the wheel surface successively 
rubs for a brief instant upon the brake shoe and then, 
for a comparatively long succeeding interval, is exposed 
to the action of the atmosphere. During the_brief in- 
terval of rubbing. the surface particles of the wheel are 
highly heated, chiefly Ly friction, but considerably also 
through conduction from the immediate surface of the 
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shoe, and the interval of time is too short for the conduc- 
tion of more than a fraction of the acquired heat into the 
adjacent metal of the wheel before exposure to the at- 
mosphere occurs. During the succeeding interval of ex- 
posure, time is given for conduction of some of the heat 
into the interior of the wheel tread, and for radiation and 
conduction of the major portion of the heat into the con- 
stantly changing atmosphere, before the surface particles 
again come into frictional contact with the shoe, ‘The 
accumulation of heat in the wheel tread, therefore, occurs 
but slowly, and no material change in the structure of 
the metal at or near the surface can be supposed to take 
place. With the shoe, the conditions are very different. 
The rubbing at its surface constantly continues; the 
rate at which heat is generated is exceptionally great; 
and this heat cannot escape, except as it is conducted 
away by the surface of the wheel and by the removed 
particles of the surface which are torn away and dis- 
charged into the atmosphere, and can be carried-by con- 
duction into the interior of the shoe. The heat thus ac- 
cumulates with great rapidity, first at the immediate 
surface and gradually extending a short distance in- 
wardly from the actual surface, until its effect is to 
bring the metallic particles into a semi-plastic condition 
in which they are more easily detached—a condition, in 
its effect, approaching that of partial lubrication. It is 
not unlikely that the earlier stages of this transforma- 
tion of the metal structure occur before the initial max- 
imum value of the coefficient of friction is reached, so 
that that maximum is itself less than would otherwise 
have been the case. “Lhe most pronounced effect of such 
a structural change would appear as soon as a sufficiently 
high temperature of the particles in immediate contact 
is reached,.and the progress of the effect would decline in 
intensity as a corresponding condition is reached in 
particles more and more remote from those in actual 
frictional contact. Because of the considerable quanti- 
ties of sensible heat which are removed, both by being 
carried away by the surface of the wheel and by being 
absorbed in doing the work of changing the structural 
condition of the constantly wearing and freshly presented 
surface of the shoe, the heat accumulation necessary to 
alter the structure of the particles of the shoe somewhat 
remote from the actual surface, but still near enough 
to have an influence upon the difficulty or ease with which 
surface abrasion is effected, requires a very material ele- 
ment of time. In consequence, the coefficient of friction 
begins to decline rapidly but the decline continually de- 
creases in rapidity. Moreover, as the friction declines, 
the supply of heat is correspondingly reduced, and when 
the temperature of the metal near the surface has become 
high, the conditions have become favorable to a more 
rapid rate of conduction of heat into the interior of the 
shoe, so that a condition of equilibrium between the rates 
of supply and removal of the heat is approached, after 
which both the surface condition of the shoe and the 
coefficient of friction should be expected to remain prac- 
tically uniform so long as the speed is unvaried. It 
may be that the condition of equilibrium is not simul- 
taneously reached in all portions of the surface of the 
shoe; it may happen also that the process is complicated 
by contemporaneous changes in the conformation of the 
figure of the shoe; but a condition of approximate equi- 
librium in all respects would ultimately occur. In stop 
tests, where the speed continually declines, accompanied 
by the corresponding tendency of the coefficient of fric- 
tion to increase, the rate at which the condition of equi- 
librium above described is approached would probably 
be modified, and it may even occur that such a condition 
of definite equilibrium does not actually exist in even 
the longest stop. ‘The increase of the coefficient of fric- 
tion with declining speed necessarily implies an increase 
of the heat supply ; but the slower speed implies increased 
time for conduction and consequent dissipation of the 
heat, so that there is at least some degree of tendency 
of the two influences to offset one another. To what 
extent, therefore, the law of the decline of the friction 
line through continued rubbing may be functionally de- 
pendent upon the separate and combined influences of 
pressure, speed and time or distance, it would be hardly 
even interesting to conjecture, satisfactory conclusions 
being only possible through proper careful investigation. 

Some. years ago, Mr. P. H. Dudley submitted the 
surfaces of some cast-iron brake shoes, just as they ap- 
peared, when cool, after a brake application, to micro- 
scopic examination. He found what appeared to him 
satisfactory evidence of at least a partial flow of the 
metal upon the rubbing surface. This testimony from 
one so expert in the ultimate structure of iron and steel, 
is not without significance in support of the writer’s 
view. Beyond evidence of this character, it seems most 
probable that the theory must rely upon the aggregate 
correctness of the various physical conclusions upon 
which it is based. There are two features of the temper- 
ature tests reported in the Railway Club paper, however, 
which may seem to imply a contradiction of the views 
advanced, and they require brief consideration. The 
first is that the initial rise in the temperature line, as 
shown by the recording apparatus employed, is gener- 
ally immediately followed by a very marked decline, and it 
sometimes occurs that, at a later period, there is a second 
rise, followed, in some cases at least, by a second de- 
cline. In one of the experiments with a hard cast-iron 
shoe, the initial recorded rise takes place during the 
second thousand feet of rubbing and the subsequent de- 
cline chiefly occurs through the third thousand feet. A 
second rise occurs just after the completion of two miles 
of rubbing and is immediately succeeded by a decline. In 
a second experiment, the initial rise and succeeding drop 
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correspond with those of the first mentioned experi- 
ment, and a second rise occurs, but does not occur until 
just before the completion of four miles of rubbing, and 
it is not immediately succeeded by a decline. This ex- 
periment having been discontinued shortly after the com- 
pletion of the second rise, what might have followed had 


the experiment been further extended is uncertain. In _ 


a third experiment, the initial rise is not followed by any 
very marked immediate decline, and, within the limits of 
the experiment, no subsequent rise of temperature, of the 
character occurring in the other two experiments, occurs. 
The explanation of these phenomena, given in the Club 
paper, is that the first rise of temperature of the shoe 
occurs while the tread of the wheel is cold, and that the 
temperature line subsequently drops because the heat 


‘ becomes at a later time imparted to the wheel. Still 


later, the line of temperature of the shoe again rises be- 
cause the wheel tread has become heated and has not 
the same capability of conducting away the heat of the 
shoe. The marked absence of uniformity in the results 
of the three experiments illustrated by diagrams—al] of 
which were conducted under the same conditions, pre- 
sents an obstacle to the satisfactory acceptance of this 
view. In addition, however, it cannot be doubted that 
heating of the wheel tread begins immediately with the 
application of the shoe and continues as rapidly as loss 
of heat through radiation and conduction into the atmos- 
phere will permit, The supply of heat, though not uni- 
form, is continuous. so that, while all parts of the shoe 
may not be simultaneously affected to the same extent, 
the heating of the wheel should be continuous and unin- 
terrupted over the whole peripheral surface. Under these 
conditions, it is not at all apparent through the reasoning 
adopted, why the temperature of the shoe should at first 
greatly increase and then decline after the wheel has he- 
come at least somewhat heated at the surface and the 
conditions are therefore less propitious for conducting 
away the heat of the shoe than they were at first. This 
explanation does not therefore seem to satisfactorily 
necount for a decline of the temperature of the shoe at 
the point at which the thermo-electric couple was sit- 
uated. 

As has already been pointed out, it is inconceivable 
that a very high temperature is not almost immediately 
reached at the actual rubbing surface of the shoe, so 
high that, if the writer’s view is correct, the structure of 
the metal at the surface has already undergone a very 
marked change before the temperature line furnished by 
the recording apparatus has even begun to rise. <A large 
amount of heat is continually being conducted away and, 
to a very considerable extent, dissipated, by the surface 
of the wheel and a considerable part of the remaining por- 
tion of the heat supplied is absorbed in the work of mod- 
ifying the structure of the metal at and near the surface 
of the shoe. Only what still remains of the heat gener- 
ated can be conducted into the interior of the shoe. Al- 
though the location of the thermo-electric couple was not 
far from the surface of the shoe, it is obvious, from the 
fact that in the neighborhood of fifteen or sixteen sec- 
onds elapsed after the beginning of the application be- 
fore the couple was sensibly affected by the heat, that 
the amount of surplus heat so conducted into the in- 
terior of the shoe could not have been very great. As 
the amount of such surplus heat becomes reduced through 
the decline of the heat supply, when the coefficient of fric- 
tion becomes reduced, it may be imagined that something 
in the nature of a wave of surplus heat, at first increasing 
to a maximum and then declining, travels into the in- 
terior of the shoe, and thus explains the first character- 
istic of the temperature line at the point where the 
thermo-electric couple was situated. 

The cases in which a subsequent materia] rise and fall 
of temperature is shown in the diagrams, seem to have 
no marked features of regularity. As the temperature of 
the shoe was taken at only two points, one near each 
end of the shoe, it seems most probable that these. dis- 
turbances were local and due to the effect of local condi- 
tions. Such effects may be attributable to hard spots or 
other irregularities in the structure_of the material of 
the shoe and very likely accompanied by irregularities 
in the conformation of the shoe to the wheel. The effect 
of the presence of a hard spot would be to cause a re- 
distribution of the pressure over the surface of the shoe, 
concentrating it at the spot that wears away with the 
greater difficulty. This would naturally result in a de- 
cline of the friction line and in excessive heating in the 
vicinity of the coneentrated pressure. It will be ob- 
served, by reference to the diagrams under consideration, 
that repeated fluctuations occur in the friction line, indi- 
eating a succession of such disturbances. It is also a 
noteworthy fact that, in the two diagrams in which a 
late material rise of temperature occurs, it is in each 
case preceded by a decline of the friction line. This fact 
strengthens the plausibility of the explanation that, 
from some cause—probably the presence of such a hard 
spot or irregularity of texture, the pressure had in these 
particular instances been concentrated near that portion 
of the shoe in which the temperature recording device 
was located. In consequence, the friction declined and 
the locality became heated. As would be expected from 
the tardy response of the recording device at the begin- 
ning of each test, the time occupied in running a thou- 
sand feet or more must elapse after the hard spot begins 
to manifest its influence upon the friction line before 
the temperature recording device becomes sufficiently af- 
fected to cause the temperature line to shoot upward; 
and the diagrams show that such was the case. What- 
ever difficulty may be encountered in the acceptance of 
these explanations, they appear to the writer to be more 
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satisfactory and accompanied by much less difficulty 
than the explanation advanced in the Railway Club 
paper. 

Accidental Irregularities. 

It seems desirable to digress here, as a convenient 
point for the consideration of the subject of irregularities 
in general. The occurrence of apparent irregularities in 
the friction line, during all classes of brake-shoe tests, 
is very common. Although they have been stated in the 
Railway Club paper to occur without apparent reason, 
it is clear that some sufficient reason must exist in each 
particular case, and it is believed that all such irregu- 
larities are principally attributable to the causes already 
suggested. Broadly speaking, all accidental irregular- 
ities in the friction line, not due to vibrations of the re- 
cording mechanism, may be regarded as resulting from 
variation of the pressure per square inch of the rubbing 
surface actually in contact at the time. This unequal 
distribution of pressure must, in turn, be due.in each 
case to some degree of temporary deformation of the rub- 
bing surface. It would primarily result from lack of 
homogeneity of the material and, secondarily, from the 
effect of concentration of heat at the locality in which 
the material offering the greatest resistance to removal 
is present. It would be accompanied by linear expansion 
in one or more sections of the rubbing surface while 
contraction would occur in other sections, where the 
heat supply is temporarily reduced. If such be the 
case, it may properly be expected that the frequency 
and extent of such accidental irregularities will vary 
considerably with the character of the material of which 
the shoe is composed. The material customarily em- 
ployed in cast-iron brake shoes is not of as good quality 
or of as homogeneous a character as that employed for 
machine castings, for instance, and it should be expected 
that a more regular friction tine would occur with the 
use of shoes of homogencous soft cast-iron than with the 
use of shoes of the kind of iron customarily employed. 
In this connection, also, it is to be noted that the vibra- 
tions of the recording apparatus of the testing machine 
are sometimes very considerable, and the extent to which 
both accidental irregularities and also the more pro- 
nounced general characteristic fluctuations of the frie- 
tion line may be magnified or distorted from this cause, 
is not easy to determine. 

The second feature of the temperature tests reported in 
the Railway Club paper which may seem in conflict with 
the heat theory that has been advanced, is the state- 
ment that variation of the initial temperature of the 
shoe in stop tests produced no effect upon the mean 
coefficient of friction. In an examination of this state- 
ment, it is, in the first place, evident that, if the heat 
theory is sound, the only difference to be expected in the 
character of the friction lines of diagrams from stop 
tests made with different initial temperatures of the 
shoe, would be that a somewhat shorter time would 
elapse before a somewhat lower initial maximum value 
of the coefficient of friction is attained when the shoe is 
initially hot than when it is initially cold. This interval 
of time has been shown to be less than two seconds when 
the shoe is cold, so that, even if the initial temperature 
be quite high, and the initial maximum value of the 
coefficieng of friction thereby be considerably reduced, the 
principal effect of the high initial temperature of the 
shoe would practically end there and the influence upon 
the mean coefficient of friction for the entire stop would 
be comparatively slight. Moreover, the hot shoe is not 
initially distorted to such an extent as it would be if 
allowed to cool, and the time required for its conforma- 
tion to the surface of the wheel is reduced, so that the 
initial maximum value of the coefficient of friction occurs 
earlier, which tends to offset the fact of the lower initial 
maximum value upon the mean coefficient of friction. 
But the statement itself appears to be only approximately 
correct. Careful examination of the plotted values of the 
mean coefficient of friction in these stop tests, where the 
shoe had different initial temperatures, clearly shows 
that, while the line of plotted mean coefficients is some- 
what irregular and does not indicate a wide variation of 
values, there is a distinct tendency of the mean coeffi- 
cient of friction to decline as the initial temperature of 
the shoe is increased. For the reasons already stated, 
no very considerable decline of the value of the mean 
coefficient of friction should be expected to result from 
such a variation of the initial temperature of the shoe, 
and, in reality, therefore, the results of this series of 
tests not only do not conflict with the theory herein ad- 
vanced, but, on the contrary, actually seem to support 
and justify it. 

Experimental Conditions and Apparatus. 

Briefly recapitulated, the influences causing regularly 
observed variation of the coefficient of friction, so far as 
now known, are variation of the pressure per square 
inch of rubbing surface, variation of the speed 
of rubbing, and continued rubbing itself. The ef- 
fect of variation of the pressure per square inch is prob- 
ably not independent of the area and _ outline 
form of the surface of the brake shoe, but is influenced 
both by the seale forming the boundary and the dif- 
ferent character of the structure of the metal in the 
vicinity of the boundary of the surface. The effect of 
variation of either pressure or speed is necessarily ac- 
companied, and consequently somewhat obscured, by the 
effect of continued rubbing. With the adoption of a 
definite and invariable method of applying the pressure 
of the brake shoe upon the wheel, corresponding with that 
in regular practical railroad service, so that the character 
of the friction line during the rise to its initial maximum 
shall be the same as in such service, the initial maximum 
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value of the coefficient of friction should be regarded as 
the representative value for the pressure and the speed 
under which it occurs. In order that the frictional re 
sistance during the period of attaining the initia] max- 
imum value of the coefficient of friction may not be the 
means of introducing confusion and error, through caus- 
ing an indeterminate, even though slight, reduction of the 
reference speed, the initial speed must be made the speed 
of reference and must be maintained continuously 
throughout the experiment, which must be continued 
through a period of time sufficiently great to determine 
the complete effect of continued rubbing. 

The question of suitable conditions for conducting ex- 
periments is not free from perplexity. Values of the 
coeflicient ef friction of the Westinghouse-Galton experi 
ments are, in general, less than the corresponding values 
found with the testing machine, under apparently similar 
conditions. In the Westi#ghouse-Galton experiments, the 
conditions were those of actual service. The constant 
rolling of the wheel upon the rail necessarily results in 
its presenting to the brake shoe a surface of a different 
character from that presented in experiments upon the 
testing machine. The effect upon the coefficient of fric 
tion may be such that data obtained from the testing 
machine does not fairly represent the conditions of prac- 
tical service, where practical application of the informa- 
tion is alone useful, The suitability of the testing ma 
chine asa means of securing correct information may be 
questioned in at least one other. respect. The pencil 
which traces the friction line is actuated through direct 
mechanical connection with the brake shoe, involving the 
influence of the inertia of connections to an extent that 
introduces very objectionable vibration. A recording 
mechanism that will enable the coefficient of friction to 
be accurately determined to the nearest tenth of one per 
cent, is sufficiently refined for practical purposes and is 
very greatly to be preferred to a mechanism of greater 
refinement of record but which introduces the complica 
tions arising from vibration, The initial maximum value of 
the coeflicient of friction terminates a rapid rise of the 
friction line, which is probably immediately followed by a 
decline. That is, it is itself in the nature of a vibration 
and its accurate determination will be very seriously 
complicated by concurrent vibratory disturbance of the 
recording mechanism. ‘The recording appartaus used in 
the Westinghouse-Galton experiments seems to have been 
admirably adapted to the purpose. ‘The frictional force 
operating upon the brake shoe was delivered to a free 
piston, so operating upon a diaphragm in a closed recep- 
tacle that an extremely small range of movement only 
could in any Case occur, and the pressure was therefrom 
transmitted through liquid to an indicator that finally 
produced the diagram. The effect of inertia of moving 
parts was thereby largely eliminated and the character 
of the apparatus seems to have been such as insured a 
high degree of accuracy without the sacrifice of refined 
precision. 

Without doubt, the advantage of securing information 
under the actual conditions of practical service is a very 
potent reason for conducting experiments upon a moving 
car. The difficulties of preserving proper adjustment of 
the various kinds of necessary recording apparatus, espe- 
cially at the higher speeds, of maintaining uniformity 
of speed, and of securing identity of condition of wheel 
and rail in different experiments, are, on the other hand, 
serious obstacles and suggest the advantages of a testing 
machine. If a testing machine is to be used, however, it 
seems obvious that it should be differently organized in 
several important respects from that heretofore employed. 
Suitable conditions seem to necessarily imply the use of 
aun actual car wheel, rolling and exerting the proper 
pressure upon a supporting wheel, the periphery of which 
corresponds in form to a rail head, and this condition 
seems to entail the use of a pair of car wheels, so sup- 
ported, in order to avoid lateral displacement and dis 
turbance. A machine of such a construction should be 
so designed as to involve no serious complication in the 
way of unusual journal friction—that is, differing ma- 
terially in degree or effect from that of customary car 
construction. The proper method of avplying pressure 
to the shoes has already been suggested, as well as the 
important characteristics of the recording mechanism. 
When all these matters are taken into consideration, it 
may well be doubted if any other method of conducting 
brake-shoe experiments is equally satisfactory with that 
employing a moving vehicle, in much the same practical 
manner as that adopted in the Westinghouse-Galton ex 
periments. 

It would be difficult to conclude this review of the 
subject of brake-shoe friction without an expression of 
admiration for the brilliant conception, masterly conduct 
and able conclusions of the Westinghouse-Galton system 
of experiments. They were projected at a time when ex 
isting information and preconceived views were not only 
of no assistance in suggesting either the character of the 
apparatus required or the necessary scope of the experi 
ments, but were so grossly incorrect and misleading that 
a long series of modifications of any original plans 
would seem to be inevitable before proper lines of in- 
vestigation should finally be discovered. Yet, it is diffi 
cult even now to suggest an improvement upon the de 
vices and provisions then adopted for the investigation. 
The information secured is the most reliable in existence 
to-day and the conclusions reached stand uncontradicted 
“and almost unimproved. The only error was that of in- 
completeness. Tad those experiments been extended to 
distinguish the effect of varied pressure, to determine the 
character of the initial rise of the friction line, and to 
follow the depreciating influence of continued rubbing 
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upon the coefficient of friction to its ultimate conclusion, a pipe to the bottom of the scrubber J. It then passes 
the subject would have been, so far as can now be up through J and is cleaned, and then goes out through 
judged, completely analyzed and ready for mathematical a pipe at the top. Just after leaving the scrubber, the 
formulation to fulfil the practical requirements of to-day, gas passes a reducing valve which is so set that a pressure 


except insofar as 


operating conditions upon railroads might 


intervening advancement in the of 2.3 oz. is maintained at the burners. The service pipe 
require leads from the reducing valve. G is a small tank to con- 


an extension of the range of conditions originally in- dense any moisture there may be in the gas, and K is 
cluded within scope of the tests. The accurate judgment.used to insure that any excess pressure will be relieved 
with which the conception of these experiments blazed by gas escaping to the atmosphere and is not essential 
the way through an untrodden field of investigation is for the car apparatus. 


only more clearly revealed in the light of the unfortunate 
conclusions derived from more recent investigation, con- 


ducted upon different lines. 


The “Standard” Acetylene Car Lighting System. 


The fastenings on the lid of chamber A and the dis- 
charge valve L at the bottom of the generator are inter- 
locked with the three-way cock F. In this way before 
the generator can be recharged or cleaned, this three- 
way cock must be turned which-opens a direct passage 
between the gas chamber and the atmosphere. In the 


The Standard Acetylene Lighting Co., of Springfield, S4me way these openings must be properly closed before 
Mass., will exhibit at the M. C. B. convention, at Sara- the three-way cock can be turned, admitting gas to the 


toga, a private car which the company has fitted up with S€rvice pipes. 


its apparatus for lighting with acetylene gas. This ap- 


As a result of dropping small amounts of carbide in 


paratus is designed especially for lighting passenger cars, a large volume of water the apparatus is always worked 


but the same ideas are embodied in its generators for 
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Section Through Diaphragm and Valve. 
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Section Showing Locking Device. 


Standard Acetylene Lighting System. 


station lighting, Cars equipped with this system of light- 
ing have been in regulay service for five months on the 
Boston & Albany and have given good results. 

In this system no storage tanks are used and the gen- 
erator, one for each car, supplies the gas automatically 
as required. It is of that class of generators in which 
the carbide is fed to the water, the amount of gas made 
being controlled by the rate of feeding the carbide. This 
generator has passed the National Board of Underwrit- 
ers, so that its use in stations does not affect the insur- 
ance on those buildings. 

The generator used on cars requires a floor space o1 
18 in. wide.x 28 in. long and the apparatus weighs about 
350 lbs. in working order. In the car fitted up for ex- 
hibition purposes, a charge consists of 30 gals. of water 
and 30 Ibs. of carbide, which will produce about 150 cu. 
ft. of gas or sufficient for 35 hours lighting with the 14 
burners. A generator having between three and four 
times the capacity of this one can be put in the same 
space, if this greater capacity is required by the run. 

The generator is shown by the accompanying engray- 
ings. Three cylindrical tanks, open at the bottom, are 
mounted on a conical base and all the joints are riveted 
and soldered. The middle tank. B, is the gas ‘chamber 
and has a capacity of about 1 cu. ft. of gas, while the two 
side tanks, E, are water columns, with pipes leading 
from the upper ends to the atmosphere outside the car. 
The carbide is put into A through the top, the lid being 
screwed down tight on a gasket. The gas chamber and 
side columns are filled with water to the dotted line. 

As the gas is generated in B, the water is lowered in 
the middle column and consequently is raised in the side 
columns, thus giving the desired pressure on the appa- 
ratus. As operated, the pressure in the gas chamber 
varies from 8 to 16 oz. and a pressure of 24 oz. drives 
the water out of chamber B and allows gas to enter at 
the bottom of the side columns and so escape to the at- 
mosphere through these water columns and the pipes at 
the top. 

The valve and diaphragm controlling the admission of 
carbide to the gas chamber is shown in section. This 
consists of a slide covering the opening between A and B, 
which slide is controlled by pressure on the diaphragm C. 
The slide is shown in the closed position. When the 
pressure in the gas chamber falls, the diaphragm is 
moved out under the action of the spring opening the 
slide and allowing a small amount of carbide to drop into 
the water below. This generates gas and raises the 
pressure. causing the diaphragm to move back and so 
close the slide. 

From the top of chamber B the gas is drawn off through 





perature ever attained in experiments with this gener- 
ator, and in ordinary service the temperature is much 
below this point. As is well known generating at a low 
temperature improves the quality of the gas. Other ad- 
vantages claimed for the system are its freedom from 
storage tanks and internal valves, the low pressure main- 
tained and the small quantity of gas carried on the car 
at any given time. 


The Huff Track Sander. 





The illustrations shown are of the Huff track sander, 
which is being put on the market by the Huff Track Sand- 
ing Co., Boston, Mass. Fig. 1 shows the two-way sander: 
lig. 2 the foot valve, which is an important part of the 
equipment; Fig. 8 the tube which runs through each 
compartment of the sander; Fig. 4 the three-way sander; 
and Fig. 5 the engineer’s sander valve, a new device. 

In applying this sander to a locomotive a Y is used 
in the sand pipe about 12 in. from the dome, or as much 
lower as is necessary, and two branch pipes 14% in. in 

diameter are run from it. Right and left threads are 





Big. 5. 
The Huff Sander. 


Fig. 4. 
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used to avoid unions. When the height of the boiler will 


permit, the sanders are put below the running-board, and 
the handles of the foot valves are connected by a rod 
from the right to the left sander. With this arrange- 
ment a rod running to the cab from the foot valve 
makes it possible to drop out any obstruction that may 
find its way into the sand pipes. This is done by shut- 
ting off the sand from the dome and turning the foot 
valve, which allows all sand in the pipes of the sander 
to drop through the 144-in. pipe to the ground. The main 


use of this door has been called to our attention. On 
one road having a number of consolidation engines that 
did not steam up to their duty an estimate for remodel- 
ing the fire-boxes of all of them indicated that an outlay 
of several thousand dollars would be necessary. The 
Bates fire door was tried before the work of remodeling 
was undertaken, and it worked so well that there was 
no longer any difficulty in making steam, and the fire- 
boxes were therefore not remodeled. <A point in favor of 
this device is its cheapness and simplicity. It can readily 





Fig. 1. 


Fig. 2. 


The Bates Fire Door. 


sand valve in the dome can also be closed a few miles 
from the terminal, and thus prevent moisture from col- 
lecting in the sand supply in cold weather. When the 
closure is made on the main supply there is still enough 
sand in the pipes to run into the terminal under any 
ordinary conditions. 

The sander can be used as a one-way sander if desir- 
able. This is done by turning one of the tubes, Fig. 3, 
so that its opening, which is about 1 in. long and % of 
an inch wide across its smaller axis, is shut off against 
the wall of the sander. These tubes control the amount 
of sand which is admitted, by their openings being 
turned toward or from the sand supply. The air con- 
nections are at one end of the tubes, and the other ends 
are connected with the sand pipes leading to the rails. 

The three-way sander is practically the same as the 
two-way sander, except that there are three tubes, and 
two of them are in one compartment. The three-way 
sander can be used to deliver one, two or three ways 
and supply sand to every wheel of the heaviest engines, 
in any quantity desired. 

The engineer’s valve, Fig. 5, has been tested and 
proved satisfactory. It can be located in any desirab‘e 
place in the cab, and as may be seen from the illustra- 
tion, requires little room. When used with the two-way 
sander the forward valve controls the sand delivered to 
the front drivers, and the rear valve controls the supply 
for the rear drivers. When it is used on engines having 
more driving wheels the forward valve supplies air to 
work two tubes, giving sand for both forward drivers, 
and the rear valve works similarly for the back drivers. 





The Bates Patent Fire Door. 


On page 270 of the Railroad Gazette, April 27, 1900, 
we gave illustrations and a record of service of the Bates 
patent fire door, in an article on smokeless firing on the 
Southern Pacific System. The door was invented by Mr. 
I’. L. Bates, Master Mechanic of the Southern Pacific, 
at San Francisco, and is being put on the market by the 
Railway Fuel Economy Company, 1 Broadway, New 
York, 

To make clear the action of this door it should first be 
said that a shield or deflector is projected downwardly 
ind into the fire-box from the upper portion of the door, 
and that there is also a similar but shorter deflector from 
about the mid-height of the door to prevent coal from 
lodging in the furnace doorway. It is clear that the pur- 
pose of these deflectors is to insure the delivery of the 
coal and also to direct the air currents in their passage 
into the fire-box. Fig. 1 shows the door with the upper 
half, A, opened and in the usual running position. The 
ur deflector, B, is also well illustrated. The firing is 
done through the opening shown and a small scoop is 
used. This open position of the upper half of the door 
is maintained at all times, except when the fire is cleaned 
at the end of the run. Fig. 2 shows the entire door 
swung open as for the last named service, and also 
shows the lower deflector at the middle of the door, 
carlier referred to. 

In firing with this door coal must be used in small 
‘uantities at comparatively short intervals, and it is 
necessary to use a brick arch. With these arrangements 

le introduction of oxygen, mingling with the gases, 


roduces an increased efficiency due to the con- 
umption of what is commonly the waste  prod- 
cts—the gases, and strong testimonials from 


vell-known Superintendents of Motive Power and also 
‘rom engine crews who have used the door have been 
received, The saving in fuel and the betterment of 
‘teaming qualities of the boiler, as well as the almost 
‘otal absence of black smoke, are well attested. The de- 
vice has been used on Southern Pacific locomotives for 
several years, and more than 500 locomotives on that 
road now have it. It is also being used on many 
other roads. 

A striking instance of economy brought about by the 


be fitted to any size or shape of fire door opening, and 
where a fire brick arch is already in use no alteration 
of the fire-box is necessary, but it is necessary that the 
brick arch be kept in close contact with the sides of the 
fire-box to obtain the best results. The reason for this 
is clear. 


The Economy Flush Car Door. 


This new rigging for flush car doors is put on the 
market by the Railway Fuel Economy Company, to 
which company we are indebted for the drawing show- 
ing details and for the following description: 

The guide and supporting rail, 2% x %6 in., is sus- 
pended on spruce blocks, 15-in. apart, and bolted through 
the side plate with countersunk bolts. This prevents ac- 
cumulation of dirt and cinders and binding of the door. 
There is no lower rail. The door opening is free and 
trucks can back up against the side without injury to 
the door. The bracket on the front end ‘of the door is 
cast in one piece and securely bolted with three 44 x 2- 
in. square-head bolts, in recessed squares, preventing the 
head from turning. The bracket on tne rear end has 
two flanged wheels fitted with steel pins, and a toe 1-in. 
diameter by 3-in. long on the lower end, which engages 
an arm on the bracket. This arm is held in place by the 
operating rod. 

The operating rod is 1-in. diameter, and is pinned to 
the arm. When moved by the locking lever 1-5 of the 
radius it turns the arm on the extension of the bracket 
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The Economy Flush Car Door. 





and brings the door on a line with the rail. This clears 
the door opening. The locking lever when turned at 
right angles to the rod moves the door from its flush 
position to a point clear of the door opening. It is 
18-in. from the door sill and within easy reach. When 
the door is closed it engages in a plate having a slotted 
neck through which the lock or seal may be placed. The 
lower end of the operating rod is bent in two directions, 
making an offsetted toe at 4-in. from the rod center. 
This toe engages with a cleat casting on the lower rear 
end of the door and performs the same duty as the arm 
on the bracket and rod. The cleat is made especially 
heavy to withstand injury from push bars and loading 
trucks. 

The lower front end of the door is provided with a 
casting securely bolted with two 44 x 2-in. square head 
bolts, and acts as a guide and wedge, keeping the door 
rigid when in either an opened or closed position. There 
is a heavy doorstop at full door distance from the door 
opening. Acting with the wedge above described it 
prevents the door from swinging if run in an open posi- 
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tion. There is also a ventilating hasp, that may be 
used as a locking and sealing point. 

A guide or cleat-casting is placed on the lower front 
end which engages with the wedge above deseribed and 
prevents any pressure applied from the inside of the 
door from forcing it out. Two rabbetted strips are 
fastened to the door post or when desired a recess can 
be eut in the door post, which allows the door to close 
flush with the car body and also acts as a weather strip. 
The lower end of the door is given a_bevel conforming 
to a similar one cut into the flooring. 

The makers claim the following points of advantage 
for this door: The entire weight of the door is carried 
on the upper rail, and running on trolley wheels makes 
opening and closing very simple and easy. Doing away 
with the lower rail decreases the cost and leaves the 
doorway free and clear. The door, closing flush with 
the car body, makes it absolutely storm and = cinder 
proof. The skeleton rail formation prevents the 
cumulation of dirt and cinders, and does away with 
the cost of a storm cover. The rarts are few and the 
castings of heavy malleable iron make durability the 
most prominent feature. The bracket construction is 
suth that the door cannot become detached and it thus 
prevents accidents and reduces the cost of renewals. 
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Operating the Siberian Railroad. 


The winter’s experience on the Siberian Railroad is 


said to have been very unfavorable, there being many 
derailments by reason of the breaking of the 50-lb. rails, 


It was intended before the end of last year to increase 
sidings, etc., so as to make possible the passage of 10 
trains each way daily; but so far eight has been the 
greatest number that could be despatched, and on ac- 
count of snow, ete., the number of cars in a train had 
to be reduced about 15 per cent. In Tomsk freight de- 
livered to be forwarded to Irkutsk, Aug. 24, was not 
shipped until Dec. 31. Doubtless the necessity of pro- 
viding for the exigencies of the Chinese troubles had 
much to do with this delay; but it shows at what great 
disadvantage Russia conducts military operations at such 
a great distance, with no intermediate considerable pro- 
vision of either men or supplies. 

One of the great disappointments was the failure of 
the great ice-breaking train-transfer boats on Lake 
Baikal. Damage to these vessels laid them up entirely 
for two months, and that when they were most needed. 
To keep up communication, a road was built across the 
lake on the ice, with bridges over the rifts, and an ac- 
companying telegraph line. 


Philadelphia & Reading Box Cars with Steel 
Underframes. 

There are now building by the American Car & Foun- 
dry Co. 500 box ears, of 60,000 Ibs. capacity, for the 
Philadelphia & Reading. These cars have steel under- 
frames, and are particularly interesting on account of 
the comparison that can be made between different de- 
signs of underframes. In all of the 500 cars the super- 


structure is wood, being built in accordance with the 
Philadelphia & Reading standard practice, and Fox 


pressed steel trucks are used for all. Of these, 480 have 
underframes of pressed steel longitudinal sills, and strue- 
tural steel end sills, transoms and floor frames. Twenty 
cars have underframes designed in accordance with the 
ideas of Mr. George I. King, Manager of the Steel Car 
Department of the American Car & Foundry Co., who 
questions the strength of this pressed steel construction. 
These 20 cars have rolled steel longitudinal sills, 
steel end sills, and structural steel bolsters and floor 
frames. Mr. King’s specifications, given in part in our 
issue of Jan. 4 last, have been followed in designing this 
lot of 20 cars, and it will be noticed that standard rolled 
shapes are used throughout. Of the cars with pressed 
steel sills, the underframe is of the same design as cars 
now in use on the Philadelphia & Reading. 

At the time this order was placed the 45-ton sample 
box cars, illustrated in our issue of May 17, had not 
been built, and in these Philadelphia & Reading cars the 
superstructure was not designed to carry its share of 
the load as is now recommended by the American Car 
& Foundry Co. This latter design of upper framing re- 
sults is less dead weight. The position which this com- 
pany takes is that it will build-any kind of cars wanted, 
but if the selection is left to the builders, Mr. King’s 
specifications will be followed and, through preference, 
standard rolled shapes will be used. 

The leading dimensions of these box cars are the same 
for all. The length inside is 34 ft. 4 in., and the dis- 
tance between the backs of end sills is 34 ft. 7 in. The 
width inside is 8 ft. 64 in., and, over all, the width 
is 10 ft. 1% in. The height over all is 18 ft. 8 7-16 in. 
From the rail to the eaves is 12 ft. 713-16 in. and the 
height inside under the eaves is 7 ft. 9 in. The load Ine 
for 66,000 Ibs. of corn or rye is a little more than 5 ft. 
above the floor, and for wheat it is very nearly 4 ft. 9 in. 

Cars with Pressed Steel Nills.—These have center sills 
of %-in. steel plates forming a sill 17 in. deep at the 
center section and tapering to 10 in. at the body bol- 
sters, beyond which the depth is uniform. These sills 
have the flanges turned outward, and are spaced 18 in. 
apart. The side sills are of the same form as the cen- 
ter sills, but the thickness of the plates is 4 in. instead 
of % in. No cover plates are used for the center sills, 
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Philadelphia & Reading 30-ton Box Car With Pressed Steel Sills—American Car & Foundry Co. 


and they are spaced by malleable iron separators. The 
end sills are 12-in., 20.5-lb. channels, and the cross-ties 
or floor supports are 5-in., 6.5-lb. channels connected to 
the sills by angles. The body bolster consists of 10-in., 
25-Ib. I-beam fillers between the center and side sills and 
2 malleable iron filling casting between the center sills. 
Cover plates are used above and below, the top plate 
being 5-16 x 24 in. and the bottom plate 4% x 12 in. 
wide. The timbers to which -the floor is nailed are 
directly above and bolted to the sills. The center furring 
strips are 4 x 4, the intermediate stringers are 3 x 6 in. 
and the side furring strips are 44 x 4 in. The draft at- 
tuchments, as shown, consist of steel castings having the 
follower stops or lugs on each side cast in one piece. The 
castings are strengthened by deep flanges, and are riv- 
eted direct to the sills. Twin springs are used in the 
draft gear. 

Cars with Rolled Steel Sills—The center sills are 
12-in., 20.5-lb. steel channels spaced 18 in. apart with 
the flanges outward. ‘Top and bottom cover plates, %¢ in. 
thick, extend almost the whole distance between the body 
bolsters. The side sills are S8-in., 11.25-lb. channels to 
which lugs are riveted for supporting the posts of the 
upper framing and the side furring strips. The end sills 
ure steel castings shown by the detail drawings and the 
floor and side supports are trusses built up of plates and 
channels as shown. ‘The body bolsters are of the same 
general construction as in the other cars, excepting that 
12-in., 81.5-lb. I-beam end fillers are used. The top cover 
plate is 4 x 24 in. and the lower plate % x 12 in. wide. 

The same design of cast steel draft attachments are 
used. The center furring strips are 4% x 6G in., the in- 
termediate 5 x 8 in., and the center furring strips are 
2% x 4 in. 

The following data are from the calculations of stresses 
of these two cars, both cars being figured in accordance 
With the 1800 specifications of the American Car «& 
loundry Co. 


ASSUMED LOADING FOR ALL. 


A. C. & F. Co.'s specifications, 1900. .4144 in. x 8 in. journals 


te eee a ive es ewan rere 24,000 Ibs. 
Maximum live load...... tines i ls ps oo seach ns ew a ho 72,000 °** 





Weight of Fox pressed steel trucks..........--+- 11,600 Ibs. 
Deduct weight of wheels and axles...........- 6,800 ** 
Weight of truck materials above axles....... 4,800 * 
Gross body dead load (24,000 — 4,800).......... 19,200 ** 
Deduct for bolsters, etc.......... Eschere cs fateint exarelsse 2,000 ‘* 
Net body dead load........... Scacnisweente by hrevstave 17,200 ue 
Asaumed BWV Wa 6.2 o:<i0-06...c0540 ose oasawie eens sis's 72,000 ** 
Total static body 10AG. 60.6: sescicsescoe oF 
Add 50 per cent... .20+ pepe sete ei ois isieusialanerereate 44,600 * 
Final uniformly distributed load............. 133,800 ‘* 


Final uniformly distributed load per sq. ft. of 


462.9 “ 





floor area 


Total floor area 8'ft. G4 in. x 34 ft. 4% in........289 sq. ft. 











Section at Door. 


Maximum 
required at 1,200 Ibs. per sq. in 
One wooden stringer ¢ 


S. 


Maximum 
required at 16,400 Ibs. per sq. in 
One 5-in, channel, 6.5 Ibs. per ft., S. = 


Ss. 


Maximum seola aia 
S. required at 16,400 Ibs. per sq. i 
Two pressed steel center sills, 
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Section Showing Transom. 
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Stress Diagram, Side and Floor Support Brackets. 





Side Sills. 


Maximum. MOMONE 6.60662 ccscctusecvssees 23,618 ft. Ibs. 
S. required at 16,400 Ibs. per sq. in........-. 33.8 
One pressed steel side sill, S. =............ ‘ 22.5 
solster. 
Static load at end of bolster plus 100 per cent... .16,922 Ibs. 

PREM Os UMORB ao ciaig cc caig oh ou aisha tiedtin wrnecunesiacieewies 77,082.“ 
Net area required for top cover plate at 15,000 

TOS: DOG OME Me cen varcccne nde cocenweet-exus ... 5.14 8q. in 
One top plate 24 x 5-16 in, net area........... ea 
One bottom plate 12 in. x ¥% in. co G = 
Number of rivets required ‘in| ‘top ‘late 
CUE, OB es DERN rss, ores van o.c avescdeaw aces 0 16-% in. diam. 
Number of rivets required in bottom plate, 

URE eget ORM fos a oioik Fa xe ck Regia eee as 16-% in. diam. 
Cubie capacity to bottom of carlines...--..+.. 2,373 cu. ft. 
Estimated weight of Car...........eceeee eens aa "32,780 Ibs. 

CARS WITH ROLLED STEEL SILLS, 


Wooden Stringers. 





Maximum memient® .... osc: ciccssclnccscee 3,497 ft. Ibs. 
S. required at 1,200 Ibs. per BE Les seeert<c 35 

One stringer 3.in. x 8 in. S. =.........0000- 32 

Center Sills. 

Maximum moment ............++- oces cin ee AOUOe ft. IDR. 
S. required at 16.400 Ibs. per BGT s. o cacceles A 168 

Two channels, 12 in., 20.5 Ibs........2..00005 ) 

One top plate, 25 in. k 3 in.. wratelee Si dhs ctal ait ce oops 153 
One bottom plate, 25 in. x % in..............9 
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Side Sills. 


Maximum Moment ....ccccccccccccesece Pare 
S. required at 16,400 Ibs. per “sq. in Stewedanes 3.67 
One channel, 8 in., 11.25 lbs., S. —.......... 8.00 


Side and Floor Support Brackets (See Stress Diagram.) 
38—5 and 2—4: 





Maximum (t6nsiOn ..<.0scccccsvcseees penne eee ee ee ee 
Area required at 16,400 Ibs. per sq. in. “ot Sq. in. 
One plate, 7 x % in. net area =.......ceeeeeceees 1.59 sq. in. 
Maximum compression ............. sancawevaddwe 10,000 Ibs. 


Area required at 8,760 Ibs. per gh DRE cnace nt aomard 1.14 sq. in. 
paeseueueeewn 1.95 sq. in. 


One channel, 5 in., 6.5 lbs., area. 
4—5 


10,800 Ibs. 


Maximum compression paras Rveddaioanan cas I 

Area required at 7,770 Ibs. per sq. "sh Reema .1.4 sq. in. 

One bar 3 in. x % in., area....... Seadaw akan was 2.25 sq. in. 
Bolster. 


Maximum moment from static loads, plus -_ 


pee COME. 2c -24,8 33 — Ibs. 






Bignge: GUN c<caconcaecdecadecsariendeedwaceon 833 Ibs. 
Net area required for top eover plate at 1 5,000 

lhe, pera. Wi... 6<cccs Wd und cudawdecncqae's 65 sq. in. 
One top plate, 24 in. x 1 in. net area......... 5.18 sq. in. 
One bottom plate, 12 in. X 4% in.............-.0-- 6.00 sq. in. 
Number of rivets Jeauuiod in top “pl: ite (24,833 + 

BON ae cok icc teen ca Mhekaee aimadiae Galaga ad H 
Number of rivets required in “bottom ‘plate (24, 833_ 


-- 5,300 Ganaa amcawae 


5 
Cubic capacity to bottom “of “carlines....------ 2.518 ew ft. 


Estimated weight of Car..........sssececcceecees 80 Ibs. 


3,646 ft. Ibs. 


Cast Steel End Sill. 


Philadelphia & Reading 30-ton Box Car With Rolled Steel Sills—American Car & Foundry Co. 


Foreign Railroad Notes. 





A genuine curiosity illustrative of early German loco- 
motive practice has been found among the effects left 
by a man who had been a locomotive engineer on the 
first German railroad, the Nuremberg & Fiirth, which was 
opened Dec. 7, 1835. This is a working model of a loco- 
motive used on that road in its early years, executed with 
great care. It has been acquired for the Imperial Post- 
office Museum in Berlin. There are extant drawings of 
the early German locomotives, but so far as known this 


is the only model. 


The Prussian Minister of Public Works calls the at- 
tention of his subordinates to the fact that in the 13 
months ending with August, 1900, no less than 59 rail- 
road employees—chiefly enginemen and _ firemen—were 
killed or injured by coming in contact with permanent 
structures as they leaned out of trains, though in only 
three of these cases was the clear space prescribed by law 
impinged upon by the structure. He gives warning that 
whenever possible signal masts, etc., be placed so that 
even careless leaning out will not cause an accident. 
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EDITORIAL ANNOUNCEMENTS. 





OCONTRIBUTIONS—Subscribers and others will ma- 
terially assist us in making our news accurate and com- 
plete if they will send us early information of events 
which take place under their observation, such as 
changes in railroad officers, organizations and changes 


; : j me va. veewars as to 
of companies in_ their mananc~ort « mies A 
the business of the letting, progress and completion of 


contracts for new works or important improvements 
of old ones, experiments in the construction of roads 
and machinery and railroads, and suggestions as to 
its improvement. Discussion of subjects pertaining to 
ALL DEPARTMENTS of railroad business by men prac- 
tically acquainted with them are especially desired. 
Officers will oblige us by forwarding early copies of 
notices of meetings, elections, appointments, and espe- 
cialiy annual reports, some notice of all of which will 
be published. 

ADVERTISEMENTS—We wish it distinctly understood 
that we will entertain no proposition to publish any- 
thing in this journal for pay, EXCEPT IN THE ADVERTIS- 
ING COLUMNS. We give in our editorial columns OUR 
OWN opinions, and these only, and in our news columns 
present only such matter as we consider interesting 
and important to our readers. Those who wish to 
recommend their inventions, machinery, supplies, finan- 
cial schemes, ete., to our readers, can do so fully in our 
advertising columns, but it is useless to ask us to 
recommend them editorially either for money or in con- 
sideration of advertising patronage. 


Mr. C. H. Quereau suggests that the M. C. B. Con- 
vention ought to discuss the question of doing some- 
thing at once which will insure the proper mainte- 
nance of air-brakes, and especially the cleaning of 
triple valves, brake cylinders and retaining valves. 
Triple valves and brake cylinders get but scant at- 
tention, and the Rocky Mountain roads complain 
that Eastern roads as a rule pay no attention at all 
tu retaining valves. Mr. Quereau finds that about 
90 per cent. of the cars offered to his road at Denver 
in interchange have retaining valves that will not 
work and the failure of eastern lines to clean brake 
cylinders and triple valves is a continual source of 
trouble and delay. To bring about an improvement 
Mr. Quereau suggests that the Association establish 
such prices for cleaning and repairing brake cylin- 
ders, triple valves and retainers, that there will be a 
small profit for the road making the repairs. The 
idea is that in this way more roads will be induced 
to provide proper facilities for doing this repair 
work, and that there will be an incentive to keeping 
the brakes in order. It is objectionable, of course, to 
deviate from the principle that the prices for repair 
work shall be such that there will be no profit in re- 
pairing cars; but the air-brakes of freight cars are 
in such a condition that radical measures are 
needed. Mr. Quereau will probably present his pian 
before the Convention during the discussion of the 
prices to be prescribed under the interchange rules. 


now 


Railroad gross earnings continue to move upward, 
as shown by the returns of the Chronicle for May. 
The gross earnings on 105 roads in that month this 
year were $60,358,000, which is an increase of $5,189,- 
000 over the corresponding month a year ago. This 
increase follows heavy increases in preceding years, 
amounting to $5,402,000 in 1900; $3,059,000 in 1899, 
and $5,744,000 in 1898. The Illinois Central heads 
the list in increases for May with $500,600; then fol- 
low the Missouri Pacific with $413,400; the Missouri, 
Kansas & Texas, $400,300; the New York Central, 
$315,300; the Louisville & Nashville, $257,300; the 
Baltimore & Ohio, $253,600; the Northern Pacific, 
$231,500, and the Texas & Pacific, $207,900. There are 
only five roads that reported decreases of more than 
$30,000, the largest being the Buffalo, Rochester & 
Pittsburgh with $64,700. This improvement was in 
the face of considerable contraction in grain move- 
ment. The receipts of wheat in the western primary 
markets for the five weeks ended June 1, were only 
121, million bushels against 13!) million bushels the 
corresponding weeks in 1900, and 1334 million 
bushels in 1899. At Duluth the falling off was par- 
ticularly heavy, being only 551,000 bushels in May 
this year, against 3,189,000 bushels in 1990. Move- 
ments of cotton were larger than for the preceding 


The shipments overland were 58,087 bales 


year. 
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against 50,285 bales in 1900; while the receipts at 
the southern outports were 274,014 bales against 129,- 
809 bales. 


Electric Shop Equipment. 





Attention is called to the article in this issue on 
the electrical equipment of railroad shops, by Mr. 
George A. Damon. Further development of the 
same subject will appear next week and the reader 
may profitably examine Mr. Dean’s article on a 
closely al.ied matter which we printed last week. 
This subject is just now of great interest ww satii- 
roads, so many are plarning «ew shops or are consid- 
ering exter-‘ve shop improvements involving the 
pee Of electricity. It is clear that no hard and fast 
rules can be laid down for modern railroad shop de- 
sign and a fine field is here presented for the exer- 
cise of the judgment of the experienced engineer. 

There seem to be good reasons why so much work 
of this kind is just now coming up. During the 
lean years following 1893, little money was available 
for shops, and since then the roads have first sup- 
plied their more immediate needs by large purchases 
of locomotives, cars, bridges and track material. The 
new engines are much heavier than those they re: 
placed and cannot be maintained with best economy 
in the old shops. The tools are too small and the 
old methods of handling materials are not suited toe 
the heavier work required on these big engines. 
Then, in many cases, railroad shops were originally 
designed by the engineering department with little 
reference to their operation; it was almost enough 
to make the buildings fit the ground space and pre- 
sent an agreeable architectural appearance. These 
shops, needless to say, have never been satisfactory 
and must be rebuilt. Further, railroads have been 
slow in replacing old machinery with improved ma- 
chine tools and adopting modern methods of handling 
materials, the result being that railroad shop equip- 
ment as a whole is antiquated and out of date. All 
these things make it necessary to improve the facili- 
ties for maintaining the heavy motive power. The 
contrast between modern manufacturing plants and 
railroad shops is so marked that it is only surprising 
that the movement to rebuild the railroad shops has 
been so slow in starting. It is believed, however, 
that all this is fully realized by managing officers 
and that a great change will be effected in the next 
few years. 

In rebuilding the important railroad shops of the 
country, which is the problem, the work will fall 
heavily on the men responsible for shop operation. 
Judging from new shops recently built, the work will 
be planned solely with a view to the reduction of 
shop costs. Very few railroad men have had experi- 
ence in modern shops and lack the detail knowledge 
of modern shop equipment and methods which is es- 
sential to carrying out a general scheme. Very prop- 
erly, the roads are availing themselves of the ser- 
vices of engineers who have been identified with the 
design and construction of manufacturing and power 
plants and this seems the logical thing to-do. There 
can be no doubt that in this way many mistakes will 
be avoided. 

The more important problems which arise in con- 
nection with the electrical equipment of a new shop 
are outlined by Mr. Damon and in a succeeding issue 
some power house questions will be discussed in a 
similar way. 


The Study of Timber Decay and Preservation. 





The burden of the investigation of the causes of 
decay in timber and of the means of prevention must 
finally fall on those who work for the love of sci- 
ence or for other motives than making money. In 
this it is not unlike all other work of research. The 
commercial results may be of great value, but they 
are generally so remote or indefinite that the work 
cannot be taken up for profit. Many of our readers 
will have noticed something of the excellent work 
that is being done under the United States Depari- 
ment of Agriculture at the Shaw School of Botany, 
St. Louis, in the investigation of the morbid pfath- 
ology of timber. Dr. von Schrenk has told something 
of this work before the American Railway Engineer- 
ing and Maintenance of Way Association at the last 
meeting in Chicago, and before various railroad 
clubs. Certain special work is now being organized 
which promises to be of great value. 

One of the difficulties in the way of ascertaining 
the comparative value of different methods of pres- 
ervation lies in the fact that these methods have not 
been tried side by side, with the same timber, sub- 
ject to exactly the same conditions. To make con- 


clusive comparisons each variety of timber should- 


be treated by all of the preservative processes to be 
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studied and then the samples should be exposed 
_under identical conditions. Furthermore, in order 
that results can be got as speedily as possible the 
exposure should be under such conditions of climate 
and soil as tend to rapid decay. 

It is proposed now to have sample ties treated, 
using say 20 or 30 ties for each process and each 
kind of timber and to lay these ties in track some- 
where in the Gulf States where heat and moisture 
induce quick destruction. The United States Gov- 
ernment has made no appropriation for this sort of 
work, but the various companies in the business of 
preserving timber will do gratuitously all that is 
necessary in the way of treatment. Some of the 
railroads have undertaken to collect and transport 
the necessary number of ties. 

Beyond this it is important to get data by actual 
examination of decayed ties that are now in the 
roadbed all over the United States. These data will 
have to be collected by a biologist who knows what 
to look for. The records of ties removed from track 
are of no value as showing why they were removed. 
The data collected in this way will have to be sup- 
plemented by experimental cuitures conducted with 
strict scientific accuracy. 

Still further, it is important to get the experience 
of European roads where tie treatment has been 
carried on for a longer time and on a very much 
greater scale than in this country. The engineers 
who have reported to us on this subject have not 
taken it up from the physiological and pathological 
point of view, and here is an immense amount of 
material ready for use. It is proposed to send some 
one to the continent of Europe this summer to col- 
lect information on the ground. 

The Government has made no prevision for the 
cost of these special studies, namely, the study of 
ties in track in the United States and the study of 
conditions in Europe. Several railroads have, how- 
ever, indicated their readiness to contribute a small 
sum towards this work, giving whatever may be 
necessary, not to exceed say $500 in the case of any 
one railroad. No doubt there are many other rail- 
road companies that will be glad to take part in this 
series of studies. Of course they could not possibly 
get the work done as cheaply in any other way, for 
the gentlemen who will do the bulk of it are em- 
ployees of the United States Government, and it is 
an opportunity for the railroads to co-operate volun- 
tarily with the Government in carrying on some 
very important investigations. Railroad officers who 
are interested in this matter may get any further 
information that they require from Dr. Hermann 
von Schrenk, ‘Shaw School of Botany, St. Louis, Mo. 


The Reports of the Master Mechanics’ Association. 





Extracts from the Master Mechanics’ reports ap- 
pear elsewhere, and below is a convenient summary 
for the information of those who are too busy to read 
the reports now. 

Steps have been taken this year to change the Con- 
stitution and By-laws so that it will be plainly under- 
stood that either active or associate members are 
eligible to honorary membership. Further, nomina- 
tions for honorary membership must be made by the 
Executive Committee, and this rule when put in ef- 
fect will doubtless save a good deal of time in the 
meetings and avoid embarrassing discussions. 

The committee on cast-iron and steel-tired wheels 
has nothing to report further than what was pre- 
sented last year, and asks to be discharged. The 
committee on methods of doing locomotive tube work 
finds a great uniformity in practice, and the report 
is practically a description of the practice of the 
average shop. It was unable to get any definite in- 
formation as to the merits of steel tubes as compared 
with charcoal iron tubes. A committee recommends 
that it is not advisable for the Master Mechanics’ 

~ Association to join the International Association for 
Testing Materials until a more definite organization 
is effected. The suggestion is made that a better way 
is to adopt specifications which may be agreed on by 
the International Council, if endorsed by a majority 
of the members. The Master Mechanics’ Association 
will then be free to depart from these specifications 
at any time a majority vote favors doing so. A com- 
mittee reports that it was not expedient to establish 
a joint library with the Master Car Builders’ Asso- 
ciation. These are all short reports. 

The committee on the cost of running trains at 
high speed is able to draw but one definite conclu- 
sion, namely, that it is fair to assume that the fuel 
used by locomotives increases directly as the speed 
increases. This was shown by special tests on the 
Chicago, Burlington & Quincy. The increased cost of 
other items due to speed has not been definitely de- 
termined. é 
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In the matter of promising ways in which to save 
fuel, the committee first mentions compounding and 
urges the Association to take some definite stand, for 
or against the compound. The use of exhaust steam 
from the air pump and cylinders for heating the 
feed water comes next, and a plan is suggested for 
heating the water in the tank to about 200 deg. F., 
a pump being used to feed the boiler. The committee 
is not very enthusiastic about wide locomotive 
grates, but classes this as one way to effect econo- 
mies under certain conditions.. Some other ways dis- 
cussed are reduced cylinder clearance, uniform 
grades of coal, long boiler tubes, superheating, and 
automatic stokers. 

The report on roundhouses is a detailed descrip- 
tion of the essentials of construction and equipment 
of a modern roundhouse and is a useful report, espe- 
cially for those who may be called on to plan new 
work. It is recommended that the house be at least 
80 ft. long and the turntable 70 ft. in diameter, pref- 
erably operated by electric motors; but if electricity 
is not available the gasoline engine can be used suc- 
cessfully. The boilers, pumps and machine tools 
should be in an annex. Electricity should be used 
for artificial light and preferably a hot air system 
of heating and ventilation should be installed. The 
house should be piped for compressed air. 

A long report is presented on locomotive mileage 
which includes some interesting statistics fiom about 
30 rodds. The various topics are treated separately 
and a number of conclusions are drawn. Three of 
these only will be mentioned here: “That short di 
visions be lengthened so that the average service wil! 
consume from eight to ten hours over the division 
one way;” “that engines be double-crewed with extin 
men for relief when there is enough work on one 
engine for two men. When this is not the case, that 
they be single-crewed with extra men for relief; that 
with the change to the pooling system, adequate 
preparation be made for more careful inspection, and 
heavier charges to maintenance.” 

The committee on coaling stations presents plans 
of typical stations. It is said, in the cost of handling 
locomotive coal, much depends on the kind of cars 
in which the coal is loaded. If the coal is received 
in hopper bottom or side dump cars the cost is from 
one to three cents a ton delivered on the tender, no 
matter whether cars are pushed up an incline and 
dumped into pockets, or whether the place of the 
switch engine is taken by a system of power driven 
conveyors. If the coal.is received in box cars the 
cost is from six to eight cents on the tender regard- 
less of the kind of coaling station through which it 
passes. The advantages of the power plant are said 
to be in more independence at the coaling stations, 
not being required to wait on switching crews; the 
better housing of the fuel and the large storage 
which can be cheaply and quickly hand!‘ed. 

Beside the regular reports of committees, Mr. R. P. 
C. Sanderson presents an individual paper on stand- 
ard locomotive classification. His plan, which has 
been put into effect on the Santa Fe, is to indicate 
the types of locomotives by the initial letter of the 
recognized names of the different types. Following 
this is a number representing the first two figures of 
the hauling capacity of the locomotive in tons, at ten 
miles an hour and on straight and level track. A 
small letter is affixed to follow the tonnage rating 
representing different makes of engines of the same 
type and tonnage class. 

An individual paper is also presented by Mr. G. R. 
Henderson on practical tonnage rating. This in- 
cludes formulas and diagrams from which the ap- 
proximate rating of locomotives can be quickly de- 
termined from the office records. This is a paper 
which every one interested in the subject should 
study. We reprint it practically in full. 


Oil-Car Collisions. 





One of the most dangerous things that can be done by 
a2 man controlling a railroad train is to move back, or 
allow to be moved back, any part of the train, over 
the road which has just been traversed. One reason 
why this is particularly dangerous is that it is impos- 
sible to frame a rule covering the circumstances, for 


- in many situations the danger is remote. Probably the 


most costly class of collisions that have occurred in the 
history of any railroad, in proportion to the number, are 
those in which oil is set afire or explosives are set off; 
and the. most horrible train-accident that any one pic- 
tures to his imagination is the burning of a passenger 
train in a tunnel. We have to report this week a col- 
lision, happily free from serious. casualty, in which all 
these untoward elements figured. 

The reader will recall that a few weeks ago we no- 
ticed a smash-up of oil cars which resulted in a fire 
that destroyed about $50,000 worth of buildings. A 
train broke in two on a descending grade, and the rear 
vortion then ran into the forward one. If all the cars 
£ the train had been air-braked such a collision would 





not have occurred, or, at least, a collision would have 
been extremely unlikely to occur; whereas, with only 
hand brakes and two or three brakemen to depend upon, 
or with a part of the cars air-braked, but not all, a col- 
lision of this kind often follows a break-in-two in spite 
of all practicable vigilance. We now have to record 
a collision followed by an oil-fire, which embodied still 
more varied and serious possibilities of disaster; though 
only one person was injured and the property loss was 
not very great. 

This collision occurred at Pittsburgh on the night of 
June 3 about 11 o’clock. It was on the line of the 
Pittsburgh, »Cincinnati, Chicago & St. Louis between 
the point where that line crosses the Monongahela River 
and the Union Station. A freight train consisting of a 
number of platform cars loaded with steel billets and a 
single tank car full of oil, at the rear end, moving east- 
ward (toward the Union Station), appears to have 
broken in two, just ahead of the tank car, about the time 
that it emerged from the 1,500-ft. tunnel between Fourth 
avenue and Washington street; and the tank car im- 
mediately began to move backward. A local passenger 
train, consisting of engine, baggage car and two pas- 
senger cars, was closely following, and it ran into and 
punctured the oil tank. The collision does not appear 
to have been severe enough to derail the engine or any 
of the cars, but the oil escaping from the tank took fire, 
and the passengers and trainmen, who immediately ran 
back toward the end of the tunnel at which they had 
just entered, were overtaken by smoke before they had 
gone far. One passenger on the rear car of the pas- 
senger train, an employee of the road, was injured, 
though not so seriously but that he (as well as all the 
others) succeeded in getting out of the tunnel. The 
freight trainmen soon went back after the car which 
they had lost, and pulled it out to a point 100 ft. from 
the mouth of the tunnel, where it was abandoned to 
burn. Until the car had been brought out, and had 
been burning some time, the flow of oil from it appears 
to have been small, but after a short time the oil in- 
side became heated, and the tank exploded, spreading 
fire in all directions. The city fire companies saved the 
adjoining- buildings from destruction. The combustible 
parts of the passenger train were destroyed. 

The track at this point is equipped, with rail-circuit 
automatic block signals; but as the engineman of the 
passenger train asserts that the block signal at the west 
end of the tunnel indicated to him all-clear, it is be- 
lieved that the oil car broke away from its train just 
after it had passed out of the block section which in- 
cludes the tunnel, but (the grade being descending west- 
ward) ran back into the block section which it had just 
vacated. The freight appears to have been a yard train, 
without a caboose. Why the rear brakeman did not 
keep the oil car from running back, or why he did not 
signal the passenger train, by lantern or torpedo. are 
points which the account does not clear up. 

A collision of a passenger train with an oil train in 
a tunnel has long been the béte noire of those railroad 
managers whose experience calls this possibility fre- 
quently to their minds. Even with perfect block signal- 
ing this element of danger is a constant factor in every 
double-track tunnel, for the derailment of an oil car may 
throw the inflammable substance directly in the path of 
i passenger train on the adjacent track. That such ac- 
cidents are exceedingly rare affords striking testimony 
to the skill and faithfulness not only of the trainmen 
and signalmen, but as well of the car inspectors, wheel 
makers and the dozens of other men whose work goes 
to make up the safety of a fast train, and whose duties 
are always performed under difficulties. 

To the Superintendent who ‘has to investigate the 
Pittsburgh collision the main question no doubt will be 
one of discipline, the immediate point being, Why was 
not the freight well handled and well protected at the 
rear? But the question of air-braking the whole train. 
which we alluded to at the outset, is of almost equal im- 
portance; perhaps, considering the comparatively new 
questions involved, it is more important; for a rule re- 
quiring all trains (or.all trains carrying inflammable or 
explosive goods) to be air-braked throughout, can be ecar- 
ried out with a good degree of uniformity and efficiency, 
whereas a rule requiring rear brakemen to be vigilant 
in preventing detached cars from running back down 
grade is a difficult one to enforce. As for the rest of 


us, we may observe that the fact that the passenger. 


train had only six or eight passengers aboard may be 
called a bit of good luck; likewise the circumstance 
that it had not got to going fast after leaving Fourth 
avenue station. That a tunnel is in or near a yard does 
not modify the fact that it is a horrible place for a col- 
lision or a fire; and that a train is going only on a 
short trip does not remove the necessity for vigilant 
trainmen, and for cabooses and air-brakes. 

A well-known writer has said that danger lurks 
in every foot of a railroad. That is not a new 
truth; but some of the new conditions of the 
present day perhaps justify its re-statement. The 
condition that a brakeman may neglect to stop 
the rear cars of a train when they break away while 
going up grade is not a new one, but a very old one; but 
the combination of this with automatic block signals is 
comparatively new. With good block signals a brake- 
man may neglect his flagging a million times, and pro- 
duce no bad results, as long as his train does not move 
backward, but a very short backward movement very 
quickly destroys the virtue of any and all safeguards. 
This has been illustrated in a number of instances of 
late, notably, in the collisions at Offenbach, Ger- 


many, and Exeter, Pa., which the reader will recall. 
At Offenbach the road was worked under space inter- 
val rules; at Exeter, under the time interval. This par- 
ticular danger needs to be guarded against with either 
plan. The destruction of a whole passenger train by fire 
in a tunnel is a very unpleasant “incident.” 


On another page appears an article giving a series of 
experiments with different forms and materials for, stay- 
bolts on the Northern Railroad of France. The work 
is of some interest to Americans because in the engines 
latterly referred to the working steam pressures were 
fully as high as, in fact somewhat higher, than the high- 
est pressure used on modern locomotives in the United 
States. The diagrams showing the proportion of stay- 
bolts broken in various parts of the boiler are entirely 
clear when considered with the matter that accompanies 
them. That progress has been made in the adoption 
of the metal which is called manganese bronze is appar- 
ent, although from the analysis it is found that man- 
ganese figures very little in the composition. It is stated 
that since 1896 3,500 copper-manganese staybolts have 
been used in the most trying parts of the fire-box and 
that up to Dee. 10, 1900, not a bolt had been broken; 
whereas in the first three months of 1897 copper stay- 
bolts broke at the rate of 548 a month in 40 locomotives 
that were being observed. This rate of breakage rapid- 
ly fell as the new kind of staybolts was substituted until, 
for the first three months of 1900, the record showed only 
99 bolts broken in the 40 locomotives. In the course of 
the article it is stated that when soft steel staybolts 
were used in the copper fire-box sheets it was found that 
the thread openings in the sheets rapidly became oblong 
and seemed to suffer more than when either copper or 
bronze staybolts were used. Along the same line of 
reasoning it might be suggested that these bronze stays 
bolts, if placed in steel fire-box sheets, might be dis- 
torted, in a sense, as the copper sheets were when fitted 
with steel staybo!ts; and therefore that they might not 
be as available to American builders as to those who use 
copper fire-boxes. To give a comparative value to the 
tensile strength given for the manganese bronze bolts, 
a record of some experiments with copper at various 
temperatures is here reproduced in part from Kent’s Me- 
chanical Engineer’s Pocket-book. ‘The experiments were 
made by the British Admiralty at Portsmouth dock-yard 
in 1877. At atmospheric temperature inot given) tensile 
strength in pounds per square inch was 23,115; at 100 
degrees F’. it increased to 23,366; at 200 degrees a de- 
crease to 22,110 Ibs. was shown; at 300 degrees the 
strength fell to 21,607; at 400 degrees to 21,105, and at 
500 degrees to 19,597. Up to a temperature of 400 de- 
grees I. the loss of strength was estimated at about 10 
per cent., and at 500 degrees I. 16 per cent., indicating 
that above a temperature of 500 degrees the strength is 
seriously affected. 


The Pennsylvania Railroad, which is at the front in 

the scheme of pensioning employees, held its annual 
meeting this week. It was announced that the net in- 
come of the road was $9,717,606. . Workingmen 
should demand their full independence, the right to pro- 
vide by thrift for their non-earning days, and should 
compel the payment of all that should come to them in 
cash. This would keep things on the right bottoms. 
North Adams (Mass.) Transcript. 
Whatever the rights of “workingmen” a large propor- 
tion of them do not provide by thrift for their non-earn- 
ing days even when they have no pension to look for- 
ward to. Probably they receive no less wages under a 
pension system than when the employer is not laying up 
money with which to pension employees. The Pennsyl- 
vania, for instance (and the other roads which pay pen- 
sions), pay wages as high as those of roads which do not 
give their men anything over and above their wages. 
Probably it is safe to say that the pensioning roads pay 
even higher than the average rate on all roads. The 
theory that they ought to pay still higher—ought to give 
in wages to men at work all the money that now goes 
to superannuated employees—would be quite attractive— 
as a theory—if anybody could be found who could tell 
how to put it in practice. When the pay received by 
workingmen from their employer is as high as that paid 
by other employers in the same region for similar sery- 
ices, the workingman’s independence is about as nearly 
on the “right bottoms’ as he is likely ever to be able 
to put it by any agitation about pensions. If, in addi- 
tion, he has the consciousness that his employer is in 
the highest class of employers, as rated by financial 
standing, solidity of business prosperity and fair-mind- 
edness in its officers, he will do well to give very little 
thought to his fears about his independence being on a 
false foundation. 


The Boston & Maine has just given SOO new suits of 
clothes to its passenger conductors, baggagemen and 
brakemen. This custom of furnishing uniforms free was 
begun about a year ago; and we learn from an officer 
of the road that the management is well pleased with 
the idea. One result of the innovation was to make the 
new suits real “uniforms’—to produce a thorough uni- 
formity in “fit, fabric and finish,” and in color. This 
result would be possible, of course, while still requiring 
the men themselves to pay for their clothes, for we have 
seen a great improvement lately on another New Eng- 
land railroad; but if the company was ready to make this 
additional appropriation of fifteen or twenty thousand 
dollars it could not easily have found a more profitable 
way of spending the money. The most marked effect on 
the appearance of the men must be, however, at the end 
of the season, rather than at the beginning. 
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Car Lighting by Acetylene Gas. 





BY Hl. E. SMITH.* 

As is well known acetylene gas is made by the action 
of water upon calcium carbide. Very pure materials are 
required for the production of a good quality of carbide, 
which will, in its turn, produce a good yield of pure 
gases The most injurious impurities are sulphur and 
phosphorus, both of which are liable to occur in the 
lime and coke and are ultimately found in the gas. In 
laboratory tests one pound of good commercial carbide 
will yield 5 cu, ft. of gas. It is the experience of the 
writer, however, that in actual service with commercial 
generators, there will be some losses due to occasional 
blowing off, loss of gas in charging and by solution in 
the water used, and other causes, and that it is safer to 
assume a yield of only 4 to 4.5 ft. per pound. 

The gas itself is colorless, lighter than air, and when 
pure has only a slight and not unpleasant odor. It is 
condensed to a liquid only by a pressure of several hun- 
dred pounds. As made for service in the best commercial 
generators, it approaches closely to this standard, but 
the product of the poorest generators is contaminated 
with ill-smelling impurities and gradually deposits oily 
and tarry liquids. The choice of a generator is there- 
fore a matter of importance. 

Acetylene gas is, in the minds of many persons, still 
associated with the disastrous explosions which occurred 
during the early attempts to utilize the liquefied gas. 
Like all combustible gases, it forms explosive mix- 
tures with air, but as now used, under moderate pres- 
sures and temperatures, the unmixed gas is not explosive. 
Acetylene has suffered at the hands of its over-zealous 
friends who have made extravagant claims for it, espe- 
cinlly in the matter of eandle power, which has often 
heen much overstated. Careful tests which we have made 
show that a fair quality of gas, as produced under the 
conditions of actual service, will give a light of 33 to 35 
candles per enbice foot per hour, when using burners 
of a capacity of one-half foot or over. If tested under 
the same conditions, smaller burners, for example, one- 
fourth foot, do not give quite as much light in proportion 
to the gas consumed. Acetylene is burned with somewhat 
higher pressure at the burner than with ordinary coal] gas, 
a pressure of 22 to 25 tenths of an inch of water giving 
the best results, 

A number of methods of utilizing acetylene for car 
lighting have been proposed. These may be classified, 
first of all, as compression and car generator methods. 
In the compression method, the gas is prepared in a sta- 
lionary generating plant, purified, compressed and car- 
ried under pressure in eylinders under the car, in the 
same manner as Pintsch oil gas. From these eylinders 
the gas passes through a pressure reducing and regulat- 
ing valve to the burners, as in the Pintsch system. In 
one compression system, which has been applied to a 
considerable nuanher of cars, the car evlinders are charged 
at 150 Ibs. pressure. To guard against excessive pres- 
sure or dangerous decomposition, should the apparatus 
become highly heated in wrecks or otherwise, the cylinders 
are made with rivetted and soldered seams and the pipes 
of fusible metal. The joints and pipes will then melt 
and allow the gas to escape quietly before the temper- 
ature of decomposition is reached. As to shock, direct 
experiments by several investigators have shown that at 
150 Ibs. there is no danger of decomposition or explosion. 

In another compression system, it is proposed to charge 
the eylinders at only 50 Ibs.. and use ordinary caulked 
joints and iron pipe. In this case the gas must be 
heated to about 1,100 deg. F., before it attains a pres- 
Fusible plugs are provided for relief 
Direct experiments have shown 


sure of 150 Ibs. 
at high temperatures. 
that at 50 Ibs. cylinders may be heated to redness without 
explosion. Obviously, cylinders will hold only one-third 
as much gas at 50 as at 150 Ibs., and either more storage 
capacity or more frequent charging will be required, 

All compression systems have the disadvantage that 
cars must periodically return to charging stations. They 
have several advantages, however. ‘The gas may be made 
slowly in large stationary generators and be thoroughly 
purified and dried. The apparatus on the car is of the 
simplest character and requires no attention from the 
trainmen except turning the gas on and off, while the 
labor of cleaning is reduced to the wiping of globes and 
shades and the occasional cleaning of burners. 

A number of designers have brought out automatic 
venerators to be placed directly on the car, to produce gas 
as needed. Automatic generators have been successfully 
operated for house lighting for a number of years, but 
these are not well adapted to car lighting, partly because 
they require too much space, and partly on account ef 
details of design or construction which are either unsafe 
or unreliable when subjected to the vibration and shock 
incident to car service. Generators may be divided into 
two classes, these in which the water is added, a little at 
a time, to the carbide, and those in which small portions 
of carbide are thrown into a considerable volume of 
water. Obviously it is much simpler and easier to ar- 
range an automatic feed of a liquid than of a solid, even 
if the latter is in a state of rather fine division. The 
liquid can be controlled by a balancing of pressures while 
for the solid some form of mechanism is necessary. Water 
feed generators were, therefore, first brought out. 

The action of the water on the carbide is attended with 
the development of a considerable amount of heat and 
the temperature is especially liable to rise in water feed 
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generators because so little water is present during the 
action, to absorb the heat. The residue of lime, left by 
the carbide after the evolution of the gas, is a very poor 
conductor of heat, a circumstance also favorable to the 
development of a high local temperature. On opening 
generators of this type while in operation, we have at 
times measured differences of temperature as great as 300 
deg. within a space of 2 in. But high temperature at the 
point of generation is productive of gas which is impure 
and deficient in candle power. Inventors of water feed 
apparatus have therefore endeavored to secure as good 
regulation of the water as possible, and in the best gen- 
erators have attained very good results in this partic- 
war. Another method of avoiding heating, which is 
frequently adopted, is the division of the charge of carbide 
into small portions, each of which is nearly exhausted 
before the next is attacked. 

The water may be admitted at the top or bottom of the 
mass of carbide. In one generator which is in successful 
operation on several roads, the water is admitted at the 
top, from an,elevated tank by means of a pipe passing 
first to the bottom of the apparatus, then turning up- 
ward to the top of the carbide holder. The gas passes 
out at the top of the same holder. This arrangement 
allows of the desired balance of pressure between the 
water and the gas. The carbide is divided into portions 
of 11%4 Ibs. contained in baskets arranged one above the 
other, in such a manner that only one basket is in action 
at a time, being fed by the overflow from the next higher 
basket. The baskets are placed in removable cartridges, 
and as the generator is made in two units, it may be 
operated continuously for an indefinite time by changing 
the cartridge in one unit while the other is working. The 
generator does not appear to attain a temperature suf- 
ficiently high to injure the gas. In another apparatus 
which has been recently devised the carbide is contained 
in a seamless steel pot which is partly immersed in a 
tank of water. The water reaches the carbide through a 
check valve and small orifice in the bottom of the pot, 
thus coming in contact first with the bottom of the 
charge of carbide. This arrangement permits a slow 
flow of the water, which is stopped by the pressure of the 
gas when the lights are turned off. The generator is the 
simplest one now on the market, and admits of cleaning 
and recharging with a minimum of time and labor. 

Carbide feed generators have a large place in house 
lighting. where they give excellent service and very pure 
gas. They are less readily adapted to car lighting. how- 
ever, and have not yet come into extensive use, although 
one or two designs have heen presented which appear to 
be very well worked eut. In generators of this type 
and of a size adapted to car lighting. 1 to 4 oz. of crushed 
carbide are dropped at a time into 10 to 25 gals. of water. 
The carbide feeding device is operated in proportion to 
the consumption of gas and is set in motion by a variety 
of means, such as the rise and fall of a gas storage 
bell, or of the water in a disnlacement tank, or 
directly by the rise and fall of the gas pressure 
itself. One maker uses a weight or snring motor which 
is stopped and started by the rise and fall of a bell. The 
carbide is contained in a closed hopper, and is discharged 
therefrom by various devices, such as serew convevors, 
sweeps which push the carbide off from a_ platform. 
valves of different kinds, or by horizontal or vertical 
wheels carrying pockets which are filled on one side and 
empty on the other. It is too early to decide which of 
these plans is best for a car generator. It is essential, 
however, that the parts move very freely, and be so ar- 
ranged that they eannot he clogged by carbide. In gen- 
erators of this elass the charge of water should be one- 
half to one gallon for each pound of carbide. Tess than 
the smaller amount produces a residue which does not 
flow out completely, and the generator runs hot. More 
than the larger quantity requires inconveriently large 
tanks and causes some waste of gas, for the reason that 
water will hold in solution its own volume of acetylene. 

Generators which are provided with a floating storage 
bell work at a constant pressure corresponding to the 
weight of the bell, which is suitably adjusted. In all 
others the pressure is variable and regulating valves are 
necessary. Satisfactory valves are readily obtainable 
which will keep the pressure on the burners at any 
desired constant amount. 

In nearly all cases the gas is moist as it leaves the 
generator, and as it is most convenient and safe to run 
the pipes on the outside of the car, the moisture must be 
removed or the pipes will be stopped by frost in cold 
weather. This is usually accomplished by passing the 
gas through cooling coils which drain back to the gener- 
ator, and through a cylinder under the car, where the 
remaining moisture is deposited. In one generator we 
have introduced the modification of passing the gas 
through fresh carbide which absorbs the moisture very 
satisfactorily, 

The quality of gas furnished by a generator may be 
readily judged by a few simple observations. The odor 
should not be strong or exceedingly offensive. The 
residue should be white or light gray. Yellow, brown or 
black residue indicates hot generation and inferior gas. 
Carbide feed generators should not run warmer than 
110 deg. F., and water feed ones not higher than 140 deg. 

In judging of generators the following points are im- 
portant : 

1. The generator should be substantially built, with 
as few joints as possible. Joints should not depend on 
solder alone. Brass and copper should not enter into the 
construction to any considerable extent. 

2. A reliable automatic blowoff should be provided, 
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which will relieve both over pressure and over genera- 
tion of gas. 

3. Generators should be entirely automatic and _ re- 
quire no attention from trainmen except turning the gas 
on and off. When allowed to stand idle but fully 
charged, or when suddenly shut off while working at 
full load, the generator should not blow off. 

4. The gas should be pure and cool as described above, 
and sufliciently dry to stand the coldest weather. 

5. There should be enough storage capacity to take up 
all after-generation, and to allow charging and re-starting 
without the extinction of the lights by the air thereby 
introduced. Suitable cocks, preferably automatic, should 
be provided to prevent back flow of gas while charging. 

6. Gage glasses whose breakage would allow the escape 
of gas should not be used. Flexible tubing, swing joints, 
springs, chains, pulleys, stuffing boxes and check valves 
are undesirable and should not be used where their failure 
will affect the safety or reliability of the apparatus. 

7. Generators should have a carbide capacity of not 
less than 30 Ibs., and an indicator showing at all times 
how much unused carbide remains. 

8. Obviously, simplicity of construction and operation 
is very desirable. 

It is to be remarked that all of the above specifications 
are not filled by any generator now on the market, al- 
though some approach it closely and improvements are 
constantly being made. 

The early progress of acetylene car lighting was hin- 
dered by the lack of suitable lamps and fittings. Old oil 
lamps and Pintsch gas lamps have been re-arranged with 
fair success. Now, however, at least two makers pro- 
vide lamps especially designed for acetylene. The lamps 
should be so arranged that the gas is not heated before 
reaching the burners, the air supply should pass through 
without strong currents to cause flickering of the blaze, 
and the interior should be readily accessible. The ar- 
rangement and kind of reflectors, shades and globes are 
also important. A certain amount of reflection is desir- 
able to avoid waste of light in the upper part of the car. 
and this may be obtained by white reflectors, as in 
Pintsch lamps or by ordinary white opaque shades of 
suitable outline. Etched or opaque globes cut down the 
total light radiated but give better distribution. Actual 
equipment of a car is the most satisfactory method of 
judging a given arrangement of lamps. 

It is yet too early to make reliable estimates of all the 
items entering into the cost of acetylene lighting, as 
compared with other systems. The cost of equipment 
will vary according to circumstances, but the following 
is believed to be a fair estimate for a 60-ft. coach, pro- 
vided with center, closet and vestibule lamps: 
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In each case the labor of installing is included. For 
oil lighting six double “Acme” center lamps are pro- 
vided for the center of the car. This is one more than is 
ordinarily used but is still too few to give as much total 
candle power as is furnished by the other systems. In 
the estimate for storage batteries is included a propor- 
tional amount for the charging station, also for reserve 
batteries. ‘Combined electricity” represents a baggage 
car dynamo system with a small storage battery auxil- 
iary which supplies a portion of the lamps for a short 
time during the changing age of locomotives and other in- 
terruptions. This system is charged with the proper pro- 
portion of the baggage car plant on the assumption that 
the train consists of four coaches and the baggage car. - 

The cost of operating one car for five hours per day 
for one year is estimated as follows: 

Storage Com- 
Acety- Elec- bined 
Oil. lene. tric. Electric. 
Interest and depreciation... $27.83 $50.57 $160.79 $74.90 


ER aa ar 86 Sree RA 55.60 155.48 31.25 81.25 
Repairs and supplies....... 13.00 15.00 20.00 15.00 
AUECRORNCE: (occ so sess os oes 17.00 15.00 35.00 53.32 





Total .............-.-.-$118.43 $236.05 $247.04 $174.47 

In the combined electric system the attendance charged 
is the extra pay received by the baggageman for that 
service. In neither electric system has any charge been 
made for auxiliary light for use in case of failure of the 
eurrent. Such auxiliary is frequently but not uni- 
versally used. Suflicient oil lamps for this purpose would 
cost about $85, but would add little to the cost of opera- 
tion. The estimates are based as far as possible on actual 
practice and records. Obviously many of the items will 
vary somewhat on different roads, according to varia- 
tions in the management of details. Thus the cost per 
car for the combined electric system decreases -as_ the 
number of cars per train increases. In the storage 
system the cost of attendance and charging will vary in 
different places. In a system in which there are principal 
and auxiliary lights of quite different cost, the total cost 
will vary considerably according to the proportion of the 
time during which the auxiliary light burns. 

In comparison with other modern systems of lighting, 
acetylene generated on the car has the advantage of 
complete independence of the cars of each other and of 
charging stations. The use of compressed gas or of stor- 
age batteries requires the periodical return of cars to 
charging stations. Electricity from a dynamo in the 
baggage car necessitates connections between cars, adding 
to the labor of making and breaking up trains, and also 
restricts the cars to trains having a dynamo baggage car. 
When only main line trains are so provided, cars which 
are set out for branch lines must depend upon auxiliary 
lights for the remainder of the trip. The dynamo re- 
quires some attention, which is easily given by the bag- 
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gageman on through trains, but not’on local trains mak- 
ing frequent stops. <A properly arranged acetylene system 
calls for no attention on the train except lighting and 
turning off the lights. On one road the acetylene lamps 
have been provided with electric igniters, thus allowing 
them to be lighted, even from a distance, merely by the 
turning of a key, as with electricity. For some special 
purposes, such as sleeping car berth lights and ventilating 
fans, the electric current is practically indispensable. 
The cost for attendance of acetylene lighting is not 
greater than that of oil lamps, and with some generators 
may be considerably less. 

For solid through trains acetylene is not better or 
cheaper than electricity, although it compares favorably 
with that method of lighting. For suburban and other 
local trains acetylene is especially adapted. At present 
there are in this country 82 cars in operation or in pro- 
cess of equipment, five different systems of apparatus 
being represented. 


TECHNICAL. 





Manufacturing and Business. 
The engines building at the Baldwin Locomotive 
Works for the Societe Miniere e. M. de p. are being 
equipped with improved Michigan lubricators and auto- 
matic steam chest plugs. 

H. A. Higgins, General Manager of The Standard Tool 
Co., Cleveland, Ohio, sailed for England May 15, to 
visit the foreign representatives of his company in Eng- 
land, France, Germany, Russia and Seandinavia. 

At the annual meeting of the stockholders of the Rome 
_ Locomotive & Machine Works the following were elected 
directors: H, S. Cooke, Charles H. T. Collis, William 
II, I<imball, of New York city, and T. H. Stryker, of 
Rome, N. Y. 

Wm. B. Seaife & Sons, Pittsburgh, Pa., have a con- 
tract to design and erect the buildings for the new 
plant of the MacPherson Switch & Frog Co., at Ni- 
agara Falls, N. Y. Steel-frame construction will be 
used throughout. 

The number of locomotives building by the Schenec- 
tady Works for the Northern Pacific and 58 locomotives 
building by the Richmond Locomotive Works for the 
Wabash will all be equipped with improved “Michigan” 
lubricators and automatic steam chest plugs. 

The National Skylight & Construction Co., of New 
York, has secured a contract for the skylight work for 
the new shops of the Lake Shore & Michigan Southern 
at Collinwood, Ohio. About 71.000 sq. ft. of the com- 
pany’s steel puttyless system will be used. 

The Sargent Co. held an election of officers on May 
29, which resulted as follows: George M. Sargent, Chair- 
man Board of Directors; W. 8S. Sargent, President; 
Il. KX. Gilbert, Vice-President and Treasurer; Day Me- 
Birney, Secretary. The company is planning a _ con- 
siderable extension to ‘its present works at Chicago 
Ileights, Ill. 

The Railroad Supply Company, Chicago, has just ac- 
quired control of various patents issued to Frank A. 
Laudee, of Moline, Ill., for highway crossing signal ap- 
paratus and electric block signaling. The apparatus 
covered by these patents will be made and sold ex- 
clusively by the Railroad Supply Company. The patents 
are said to cover valuable and novel features in the art 
of electric signaling. 

The American Blower Co., of Detroit, Mich., recently 
closed a contract for the entire heating, ventilating, dry- 
ing and mechanical draft plants for the new works of 
the New York Glucose Co. at Shady Side, N. J. There 
are 14 heating plants and five starch drying plants. The 
heating apparatus constitutes a total of about 100,000 
tt. of surface, 15 steel plate fans, varying in size from 
SO in. to 140 in., and five large disc fans. There is also 
2 300 in. steel plate fan for the forced draft plant to 
provide the blast necessary for the proper combustion of 
uearly 50,000 Ibs. of buckwheat anthracite coal an hour. 

The Ingoldsby Automatic Car Co., St. Louis, Mo., as 
noted in our issue of June 14, has recently received an 
order for 815 of its dump cars, of 100,000 Ibs. capacity, 
from the Colorade Fuel & Iron Co., and the American 
Smelting & Refining Co. These cars will be used to 
linul coal and ore. Of these, 280 will be wooden cars 
und 385 will be all-steel cars, built wholly of commercial 
shapes and plates. This order resulted directly from 
the satisfactory working of 40 cars in the service of the 
Crystal River Railroad. The Union Sand Co. has also 
viaced an order for five Ingoldsby steel dump cars of 
100,000 Ibs. capacity to be used in the sand trade. Be- 
side these recent orders, the company has contracts for 
building 1,500 dump cars. 

Iron and Steel. 

Hlenry Wick has resigned as President of the National 
Steel Co. 

The Mexican Railway is reported making inquiries 
on GOO tons of 75-Ib rails, 35,000 steel ties and 77,000 
steel keys, 

I’. Hl. Kind] has resigned as Engineer of the Car- 
hegie Steel Co., in charge of structural work, to take 
effeet July 1. 

The Conemaugh Steel Co, has been incorporated in 
Pennsylvania with a capital stock of $50,000,000, by 
olicers of the Cambria Steel Co. 

‘he Tennessee Coal, Iron & Railroad Co. is dis- 
‘nantling the blast furnaces at Oxmoor, Ala., and re- 
moving the machinery to Ensley. The company has 
bought the steel, wire and nail mill of the Alabama 
Sicel & Wire Co, at Ensley. : 

At the annual meeting of the Illinois Steel Company 
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in Chicago last week four new directors were elected. 
A. ©. Converse, P. Roberts, ©. M. Schwab and T. W. 
Robinson were elected in place of C. C. Cuyler, N. 
Thayer, Robt. Bacon and H. H. Porter, resigned, 
The Improved Harrison Dustguard. 
The Harrison Dustguard Company, Toledo, Ohio, has 
recently improved its well-known dustguard, and we give 
ose ; herewith a sketch showing 
\ Mecige ia} the changes that were 
f made. The features that 
have won for it so much 
favor remain’ unchanged, 
and the springs are now in 
the lower half of the 
thus protecting 


- 
| 

| 

guard, 

r them from accumulation 





of sand or dirt which 
might prevent them from 
working properly. Lock 
nuts are used on the small 
spring bolts, and the 
leather packing ring is of 
the well-known pattern 
The wedge strip which closes the aper- 
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material. 
ture in the top of the box, above the guard, is now a 


and 


simple unbroken surface of wood, and it is not neces- 
sary to counter-bore it for the accommodation of the 
guard bolts. The increased duty of journals that has 
come with the greater carrying capacity of cars, and 
also the higher average speed, has made the dustguard 
of greater importance than ever before, and its true 
value is becoming more appreciated. The makers of 
this dustguard have gone to much trouble to provide a 
guard that will keep sand out of both the top and the 
back of oil boxes, and be durable enough to be effective 
as long as other parts of the journal equipment will 
last. The guard is now used on more than 100 railroads, 
where it has been specified for all classes of modern cars 
and locomotives. 


Service Record of Sessions-Standard Friction Draft 
Gear. 
In the Railroad Gazette, Aug. 17, 1900, p. 550, we illus- 
trated and descrihed the Sessions-Standard Friction 
Draft Gear and gave results of some laboratory tests, 
and also of impact tests in road service. These tests 
showed very favorably for the device. Since that time 
regular service records have been taken on several rail- 
roads to determine the effect on draft and center sills, 
and the wear of friction pieces. Car No. 46,348, Central 
of New Jersey, 80,000 Ibs. capacity, wooden frame, is 
one on which a test is being made. The draft gear was 
put on Feb. 20, 1901, and the car has since been in reg- 


ular coal hauling service. On June 17, one of the 
malleable iron wedge-pointed barrel castings in which 


the draft springs are encased, was removed from this 
car. The wear of the friction pieces, from heel to point, 
was remarkably even for the abrasion of unlubricated 
metal surfaces, and so slight that the skin was not 
worn off of the casting at the lowest points of the fric- 
tion planes. In the makeup of the trains, of which this 
car has been a part, it was always coupled first after 
the engine to give it the most severe pulling strain on 
draft gear. Its total mileage was 3,890. The draft sills 
and center sills showed no injury and all draft gear 
holts were tight and intact. It is interesting to note 
that after a period of service such as this there was no 
apparent distortion of any part of the device, and that 
the complete operation of removing the old barrel cast- 
ing and the springs and the application of the new cast- 
ing and the springs, occupied but five minutes. The 
barrel casting from the Central of New Jersey car and 
others that have been in service for different lengths of 
time are to be seen at Saratoga during the conventions. 


THE SCRAP HEAP. 

Notes. . 

The track laborers of the Canadian Pacific have 
struck for an increase of about 10 cents a day in their 
Press despatehes from Montreal indicate that a 
Union 


pay. 
demand for the recognition of the Trackmen’s 
is a principal feature of the strike. 

The convention of railroad commissioners which met 
at San Francisco the first week in June adopted a con- 
stitution and by-laws. This puts the organization on a 
permanent basis. Heretofore the question of continuing 
to hold the sessions year after year has had to be de- 
cided anew year. 

The freight trains of the Boston & Albany running be- 
tween Springfield and Rensselaer (Hast Albany) are to 
have their runs extended over the New York Central 
to West Albany. It is said that the freight yard at 
Rensselaer is to be used by the New York Central, now 
controlling both roads, as a passenger train yard, 

The principal railroads from the south which run 
trains into Ohio have, at the request of the Railroad 
Commissioner of that state, taken down the signs in 
their cars which designate certain space in trains for 
colored passengers and certain other space for white pas- 
sengers. These signs, used in states which require sep- 
urate cars for the different races, are now removed when 
a train enters Ohio and are restored when it returns 
to Kentucky or West Virginia. 

The grand jury of Mercer County, N. J., at Trenton, 
has made a presentment censuring the Pennsylvania 
Railroad Company for contributing to the circumstances 
causing the butting collision near Bordentown on Feb. 
21, where 17 persons were killed. The conductor, who 
did not correctly read his telegraphic order, is censured, 


each 
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but the jury believes that mitigating circumstances re- 
lieve him of criminal liability. The jurymen are in 
doubt whether or not the engineman of the second sec- 
tion of the westbound train gave the prescribed whistle 
signal when he passed the eastbound train. 

It is announced that a package express business is 
soon to be established on the street railroad 
New York City. The Metropolitan Express Company, 
which has a contract with the Metropolitan Street Rail- 
way, and in which the New York Electric Vehicle Trans- 
portation Company also appears to be interested, has 10 
cars already equipped for running over the lines of the 
Metropolitan road in Manhattan and those of the Union 
Railway in the Borough of the Bronx. will 
be propelled by underground trolley in Manhattan and 
by overhead trolley on the Union Company’s lines. The 
cars will be run at night, when the passenger business 
is light. It is said that no cars will be run on Broadway. 


Traffic Notes. 

The New York, New Haven & Hartford is going to 
issue mileage books at two cents a mile for 500 miles. 
Heretofore the 1,000-mile book has been the smallest 
issued, 

It is said that there are over 20 ticket brokers doing 
an active business in Buffalo, notwithstanding the fact 
that most of the excursion tickets sold to that city this 
year are of the personal-description contract form, 

According to the Common Carrier the railroads south 
of the Potomac and east of the Mississippi have formed 


lines of 


These cars 


a weighing and inspection association, which will be- 
gin operations about July The chief office will be 


at Atlanta and the Manager is to be Mr. H. W. Woolf. 

The Wabash has put on a new night train between 
Chicago and Buffalo to run through in about 12 hours. 
This is shorter time than that made by the best trains 
of any of the other roads, and the reporters say that 
the passenger men are considerably exercised over the 
action of the Wabash. 

Statistics published by the proprietors of the Lowry 
cotton baling process show that a freight car will carry 
nearly twice as many pounds of cotton put up in round 
bales as it will carry im ordinary square vales. The car- 
load shipments over four roads to Houston for a num- 
ber of months averaged for Lowry (round) bales 48,221 
Ibs. per car, and for square bales 26,773 Ibs. The aver- 
age revenue per car per mile is said to have been 92.3 
cents in the one case and 47.3 cents in the other, 


Zincre Wood Preservative Paint. 

Through a misunderstanding, the advertisement of the 
United States Paint Company, which will be found in 
this issue, appeared last week under the name Ameri- 
can Paint Company. The correct name and address of 
the manufacturers of “Zinere’ is United States Paint 
Co., 15 Cortlandt street, New York, N. Y., U. S. A. 

LOCOMOTIVE BUILDING. 

The Missouri Pacific has ordered 25 locomotives from 
the Brooks Locomotive Works. 

The Choctaw & Northern is having four engines built 
by the Baldwin Locomotive Works. 

The Southwestern of Arizona is having 
built by the Baldwin Locomotive Works. 

The Illinois Central has ordered 15 moguls for De- 
cember delivery from the Baldwin Locomotive Works. 

The Chicago, Indianapolis & Louisville has ordered 
three switch, two passenger and four freight engines 
from the Brooks Locomotive Works. 

_ The Indiana, Illinois & Towa has: ordered 10 locomo- 
tives from the Baldwin Locomotive Works instead of the 
3rooks Locomotive Works, as reported last week. 

The Southern Indiana order with the Baldwin Loco- 
motive Works, reported in our issue of June 14, calls 
for two 8-wheel passenger engines and two switchers. 
Che 8-wheelers will weigh 113,000 Ibs. with 72,500 Ibs. 
on the drivers, 18 x 24-in. cylinders and 66-in. drivers, 
extended wagon-top boilers with a working pressure of 


one engine 


180 lbs., 246 tubes 2 in. in diam. and 12 ft. 14 in. long, 
; pit : ipa alte - : 
fire-boxes 787/,, in. long and 34% in. wide, with a 


capacity for 4,000 gals. of water and 7 tons of coal. The 
switchers will have 20 x 24-in. cylinders and 52-in. drivers 
with a working steam pressure of 160 Ibs. The specifica- 
tions for all include Westinghouse brakes, Cook bell 
ringers, Monarch brake-beams, Tower couplers, U. S. 
headlights, Hancock inspirators, Jerome packings, Ashton 


safety valves, Leach sanding devices, Michigan sight- 
feed lubricators, French springs, Crosby steam gages, 


Gould steam heating equipment, Standard driving and 
truck wheel tires and McIntosh blow-off cocks. 


CAR BUILDING. 


The Chicago City Railway has ordered 120 cars from 
the St. Louis Car Co. 

The Chicago & Northwestern ig reported to be in the 
market for 200 drover cars, 

The Northern Pacific has ordered 32 cabooses from 
the South Baltimore Car Works. . 

The Mexican Coal & Coke Co, is having 20 cars built 
by the American Car & Foundry Co. 

The Michigan Carbon Works is having one freight car 
built by the American Car & Foundry Co. 

The Florida East Coast is having 
built by the Southern Car & Foundry Co. 

The Wells Fargo Express Co. has ordered 10 express 
cars from the American Car & Foundry Co. 

The Lake Shore & Michigan Southern, it is rumored, 
will soon be in the market for freight cars. 

The American Car & Foundry Co. has received an 
order for 250 refrigerator cars for a private car line. 

The San Pedro, Los Angeles & Salt Lake is reported 
to have ordered 15 passenger cars from the Pullman Co. 


o25 


freight cars 


The New York Central & Hudson River is reported to 
have ordered 200 flat cars from the American Car & 
Foundry Co. 

The Philadelphia & Reading has ordered 1,000 gondola 
and 100 flat cars of 100,000 Ibs. capacity from the 
Pressed Steel Car Co. 

The New Union Sand Co., of St. Louis, has ordered 
five Ingoldsby dump cars of 100,000 Ibs. capacity from 
the Ingoldsby Automatic Car Co. 

The Government Railways of Australia in New South 
Wales have ordered from the Pressed Steel Car Com- 
pany, through that company’s foreign agents, the Trans- 
portation Development Company, Inc., 250 steel gon- 
dola cars. These cars will be similar to those now in 





' 
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use in Australia, except they will be all steel instead of 
wood. 

The Southern Pacific order with the Pullman Co, calls 
for 30 chair cars, and that with the American Car & 
Foundry Co. for 20 coaches, all to measure 60 ft. long 
and 9 ft. 8 in. wide. The specifications for all include 
Sargent brake-shoes, Janney couplers, Forsyth curtain 
fixtures, Pantasote curtain material, Safety car lighting 
and heating apparatus, Morris journal box lids, Pintsch 
light, Standard platforms and Hale & Kilburn seats. 


BRIDGE BUILDING. 


Outo.—The time is extended to June 22 for 
A. Durand, Clerk, Board of City 
General 
(May 


AKRON, 
submitting bids to W. f 
Commissioners, for the Cherry street bridge. 
plans are on file with J. W. Payne, City Engineer. 
17, p. 340.) 

ATCHISON, 
making plans for a 
Seventh street. 

AUSTELL, GA.—Bids are wanted, June 24, for a 118-ft. 
combination bridge over Sweetwater, near here. Address 
J. M. Ganir, Clerk County Court, Marietta, Ga. 

Bay City, Texas.—A vote will soon be taken on an 
issue of $40,000 for a bridge over Colorado River. 

Benwoop, W. Va.—The War Department has ordered 
the Baltimore & Ohio R. R. to remove one pier of its 
bridge in the Ohio River between Benwood & Bellaire. 
Some time ago it was given out that this bridge would 
be replaced. 

BouCcHETTE, 

Brice, On10o.—County 


Kan.—F red Giddings, City Engineer, is 
700-ft. viaduct over the tracks at 


QuE.—See Lake St. Mary, Que. 
Surveyor Harry Mastzel in- 
forms us that bids are wanted, by the Auditor, at Colum- 
bus, July 12, for a steel bridge on 150-ft. skew, over 
Black Lick Creek, near Brice station. =It will be Pratt 
truss span with plank floor on steel joists. 

Bricguton, CoLto.—The County Commissioners have 
rejected the bids for a bridge over the Platte River at 

srighton. It is to be a steel bridge about 300 ft. long 
(two spans) >to conform to Cooper’s Class C specifica- 
tions. Address the County Clerk at Denver. Wm. D. 
Richardson is County Surveyor. 

BuRLINGTON, N. C.—Bids are wanted, July 8, by the 
Board of County Commissioners for a steel bridge over 
law River at Glen Cove Mills, near Burlington. 

CAMBRIDGE, Ou10.—We are told that bids are wanted, 
some time in July, for a steel bridge of 110 ft. over 
Willis Creek. Address County Commissioners at this 
place. 

Canton, Onto.—Bids are wanted, July 8, by J. B. 
Summer, Chairman Board of County Commissioners, for 
a stone arch bridge over Graham C reek two miles north 
of Canton. 

CALHIOUN, 
ported to have 
Oostanaula River 
Clerk. 

Des Mornss, Iowa.—New bids will soon be wanted for 
a Melan areh bridge over the Des Moines River at East 
Sixth street. It will have three 100-ft. spans. Geo. M. 
King, City Engineer, made the plans. 

Derroir, Micu.—The State Senate has passed a_ bill 
to permit the city to build a bridge over the American 
Channel of the Detroit River to Belle Isle. 

DREHERSVILLE, PA.—Bids are wanted, by the County 
Commissioners, June 26, for a steel highway bridge over 
Little Schuylkill River. 

FaLMoutu, VA.—Bids are wanted, on June 24, by 
the Board of Supervisors, at Stafford, for a steel bridge 
over Fall Run. 

Forr Gipson, INnp. 'T.—A franchise, according to_re- 
port, is granted to Wm, T. Hutchings, of Muscogee, Ind. 
T’.. and others, for a toll bridge over Arkansas River. 
Cost reported to be $125,000. 

IrepERtcTON, N. B.—The Commissioner of Public 
Works wants bids for several bridges, including steel 
superstructure of Oak Bay bridge, Charlotte County. 

GRACEFIELD, QuE.—See Lake St. Mary, Que. 

Gueteu, Onr.—J. Hutcheon is receiving tenders for 
a steel bridge over River Speed, on the town line between 
Guelph and Eramosa_ townships. 

Harriespura, Miss.—The Mobile, Jackson & Kansas 
City will build a bridge over Leaf River at a cost of 
about $100,000. 

Hemetsure, OntT.—The Council has decided to replace 
the bridge across the Nith River, known as the Risser 
bridge, with an iron structure, 

Iron Crry, TENN.—Contracts will be let, June 24, 
at Iron City, by the Bridge Committee, for a steel bridge 
over Shoal Creek. ‘The county: is considering two bridges, 
one at Iron City and another at Wayland Springs, the 
former to be 440 ft., and the latter 220 ft. It is not 
decided which bridge will be let at the present time. 
FE. M. Cannon, Lawrenceburg, is Chairman of the Com- 
mittee. 

og yy at . Daxk.—Bids will be 
July 1, by B. Niemeyer, County Auditor, 
over the P Recall River southwest of Pingree. 
on file with the Auditor. 

LAKE Str. Mary, Que—The Quebec Government is 
considering building three bridges over the Gatineau 
River in Ottawa County, one to be located at Lake St. 
Mary, another at Gracefield and a third near Bouchette. 
A bridge is also proposed over St. Joseph River. 

LONDON, On?T.—Mr. M. Grant, Clerk of London town- 
ship, is receiving tenders for two steel bridges. Plans at 


County Commissioners are re- 
a site for a bridge over 
T. W. Harbin, 


Ga.—The 
decided on 
at Gorden’s Ferry. 


received, until 
for a bridge 
Plans are 


office of F. B. Talbot, county buildings, this city. 
McRar, Ga.—Wm. McLean, Clerk, County Commis- 
sioners, writes us that the Commissioners want estimates 


on a combination highway bridge about 1,100 ft. long 
over Green Swamp near this town. Bids will be wanted 
on Aug. 5 by Mr. McLean at McRae. 

MIAMISBURG, On10.—We are told that bids are wanted, 
July 6, for a steel bridge over Miami River. Address A. 
G. Feight, County Auditor at Dayton. 

MILWAUKEE, Wis.—The Council has ordered a_ bridge 
at Second avenue. Cost, about $5,000, as estimated by 
City Engineer Charles J. Poetsch. 

MONTICELLO, Mo.—Bids are wanted. June 24, for three 
bridges. Geo. H. Robert, County Commissioner. 

MorGANTOWN, N. C.—We are told that bids are 
wanted at once by W. B. Berry, at Chesterfield, N. C., for 
two bridges over Catawba River for Burke County. 

NORRISTOWN, Pa.—-Viewers have reported favorably 


for a bridge over Stony Creek at Markley street, this 
place. Estimated cost, $13,500. 


Porter, of Victorsville, is 
one of 30 ft. and 


OGpEN, MIcuH. 
receiving bids for 
one of 50 ft. 


George L. 
two steel bridges, 


OGLETHORPE, GA.—Bids are wanted, July 23, accord- 
ing to report, for a steel bridge. A. H. Perry, clerk. 

O1t Ciry, Pa.—The Oil City, Rouseville & Franklin 
R. R. wants bids, until July 8, for a steel bridge of six 
spans over the Allegheny Kiver. 

PEKIN, ILL.—We are told that bids are wanted now 
for some steel bridges for ‘Tazewell County. Address S. 
S. Smith, at Mackinaw, Ill 

PirrspurGH, Pa.—According to Pittsburgh reports, 
contracts will soon be let for the steel bridge across the 
Monongahela River at Ferry street, for the Pittsburgh, 
Toledo & Western, which will be the Pittsburgh end of 
the Wabash R. R. A. P. Bollar, of Bollar & Hodge, 
No. 1 Nassau street, New York, is the engineer, 

Director of the Department of Public Works E. M. 
Bigelow is reported as saying that he will soon advertise 
for bids for rebuilding the Lincoln avenue bridge, for 
which plans have been made for over a year. The esti- 
mated cost is $165,000. (May 3, p. 306.) 

It is probable that Director Bigelow will also soon 


advertise for bids for building the Wilmot street bridge, 


which is estimated to cost $160, 

The grand jury has recommended that a bridge be built 
by the counties of Allegheny and Beaver over Big 
Sewickley creek, near Merriman’s run, between Sewickley 
township, and Economy township, Beaver county. 

Quincy, MAss.—The Council has appropriated $2,600 
for a steel footbridge over the tracks of the Consolidated 
Road at Warren avenue. 

RuMmrForpD FAs, MeE.—The_ County Commissioners 
will give a hearing, on June 27, on the petition of the 
towns of Rumford and Mexico for the location of a 
road and bridge over Swift River. <A steel bridge of 
150-ft. span will be required. 

SACKVILLE, N. B.—Surveys are reported being made 
by the Government Engineer for a site for a new bridge 
over River Tantramar. 

Str. Tuomas, Ont.—Elgin County Council have de- 
cided in favor of ry RA a steel bridge at the Muncey 
site; probable cost, $18,000. 

Sourn Benp, INp.—-The County Commissioners want 
bids, until 9 a. m., June 24, for five iron bridges, two 
culverts and moving one iron bridge to new location. 
Plans with John M. Brown, Auditor. 

Separate bids are wanted by the Commissioners at 9 
a. m., July 8, for an iron bridge with stone abutments, 
over Bowman Creek at Michigan street. Plans are 
with John M. Brown, Auditor, South Bend. Michigan 
street is 100 ft. wide. 

TERRE Haute, InpD.—We are told that bids will be 
wanted in about two weeks by the Commissioners of 


Vigo County, for a steel bridge over Wabash River, 
which will cost between $175,000 and $200,000. It will 


be about S80 ft. long, divided into eight spans, five of 
120 ft., two of 100 ft., and one 80-ft. movable span. The 
roadway will be 36 ft. wide with two electric car tracks, 
and there will be two 8-ft. walks. The roadway will be 
brick pavement and the walks concrete. Prof. M. A. 
Howe and J. E. Starbuck are the engineers. 

Tipton, IND.—We are told that bids will be wanted 
some time in July for 10 steel bridges varying in size 
from 20 ft. to 35 ft. KE. Perry, Auditor of Tipton 
County, will receive the bids. 

UrBANA, Itt.—On June 25, at 1 p. m., at the County 
Clerk’s office, contracts will be awarded for two 60-ft. 
highway bridges on stone masonry. Specifications may 
be had of Ira O. Baker, Champaign, Ill. 

WELLINGTON, KAN.—The County Commissioners will 
soon open bids for the Adams street bridge over Bluff 
Creek. 

West CLAREMONT, N. H.—A steel bridge will be built 
over Sugar River at a cost of $8,000. Francis ', Haskeil, 
Town Clerk. 

WESTMINSTER, Vt.—The Boston & Maine will abolish 
two highway crossings in this town. Plans are approved 
by the Railroad Commissioners. 

WerumpKA, Ata.—The Montgomery Northern Ry. 
reported organized by James A. Kelly, of this place, and 
others, will need a bridge over the Tallapoosa River, 
near Wetumpka. 

WHEELING, W. VA.—The Tennessee & North Caro- 
lina R. R., we are told; wants a steel bridge of about 200 





ft. over Pigeon River, in Tennessee, as soon as possible. 
J. J. Holloway, of Wheeling, is President. - 


Other Structures. 

Benton HArsor, Micu.—The Benton Harbor Ter- 
minal Ry. Co, has been incorporated in Michigan, to build 
a depot and terminal facilities in Benton Harbor. A. A. 
Patterson, Jr., and Joseph W. Johnston, of Benton Har- 
bor, are interested. 

BREMERTON, WASH.—Proposals will be received at the 
Bureau of Yards and Docks, Navy Department, Wash- 
ington, until 1 o’clock, June 29, for peg sag eee a brick 
and steel building about 43 x 50 ft. at the Naval Station, 
Bremerton, Wash. For plans, specifications, etc., address 
“Commandant, Naval Station, Bremerton, Wash.” 

MARQUETTE, Micu.—The Duluth, South Shore & At- 
lantic has let a contract to David Hood for the new 
passenger station in Marquette. 

New ORLEANS, LA.—It is reported that plans are 
being made for a union station in New Orleans. 

New York, N. Y.—Plans are under consideration at 
the War Department for enlarging Governor’s Island, 
toward which the last Congress appropriated $260,000, 
of which $200,000 is to be expended by the Army En- 
gineers. The entire improvement contemplated, includ- 
ing sea walls, piers, and a warehouse, will cost $1,500,000. 

PirrspurGH, PA.—Plans are reported being made for 
a large wire nail plant in which T. W. Fitch, of the 
Pittsburgh Steel Shafting Co., is interested. 

Sumter, S. C.—Arrangements ire reported being made 
for building a new passenger station on the Atlantic 
Coast Line at Sumter. 

WASHINGTON, D. C.—Proposals will be received at the 
Bureau of Yards and Docks, 
ington, until 1 o’clock, June 22, for the structural steel 
work for a roof over the Forge Shop, Navy Yard, Wash- 
ington, D. C. Address “Commandant, Navy Yard. 





MEETINGS AND ANNOUNCEMENTS. 
(For dates of conventions and regular meetings 
of railroad associations and engineering 
socictics see advertising page «xzi.) 


Railroad Surgeons. 


The International Association of Railway Surgeons 
held its annual meeting at Milwaukee last week. Dr. 


Ala., was chosen President for 


Rhette Good, of Mobile, 
J. L. Mitchell, of Chicago, was 


the ensuing year, and Dr. 
re-elected Secretary, 


Navy Department, Wash-- 


Master Car Builders’ Convention. 

The first session of the Thirty-fifth Annual Convention 
of the Master Car Builders’ Association will be called 
to order at 10 a. m. on Monday, June 24, at Saratoga, 
N. Y. The Rules of Interchange will be revised im. 
mediately after the opening exercises, the discussion of 
topical questions being omitted from the first day’s 
work. On the two following days the reading and dis- 
cussing of questions propounded by members is the spe- 
cial order at 12 o’clock noon of each day. The subjects 
for topical discussion, as prepared by the committee, are 
as follows: 

1. 7 constitutes efficient waste packing? To be opened 
i, * Mr. F. A. Delano. 

Release rigging for couplers? To be opened by Mr. D. 
Fr ‘Crawfor 

3. Advisability of increasing the train line pressure on 
loaded cars? To be opened by Mr. A. L. Humphrey. 

4. Will it be advisable to adopt a tonnage rating for rep- 
resentation in the Master Car Builders’ Association? If so, 
why? To be opened by Mr. J. S. Lentz. 

5. Cause of defective and ‘worn-out M. C. B. couplers due 
to worn pins and pinholes rather than to worn faces of 
knuckles and sprung guard arms. Remedies for? To be 
opened by Mr. W. C. Squire. 

6. Cannot the general work of car inSpectors be improved 
by giving mores attention to bg eyesight, hearing, etc., of 
the men? To be opened WV. Rhodes. 

a Turning and rolling journals. To be opened by Mr. D. 

Crawford. 

Fe Are there any objections to splicing all sills of long pas- 
senger car equipment? If not, how should this be done 
according to the best modern practice? To be opened by 
Mr. H. M. Pflager. 

Under the head of “Reports of Committees” will come 
the reports of the following standing committees: 

Arbitration.—John Mackenzie, Chairman; W. W. At- 
terbury, S. P. Bush, P. H. Peck and J. N. Barr. 

Supervision of Standards and Recommended Practice. 
—A. M. Waitt, Chairman; T. W. Demarest and Wm. 


pps. 

Triple Valve Tests.—G. W. Rhodes, Chairman; A. W. 
Gibbs, J. O. Pattee, W. S. Morris and Wm. McIntosh. 

Brake-Shoe Tests.—S. P. Bush, Chairman; George 
Gibbs and R. P. C. Sanderson. 

Prices in M. C. B. Rules.—J. N. Barr, Chairman; ©. 
A. Schroyer, J. H. McConnell, W. E. Symons and T. B. 
Purves, Jr. ° 

Tests of M. C. B. Couplers.—W. W. Atterbury, Chair- 
man; W. P. Appleyard, F. A. Delano, W. S. Morris and 
H. Monkhouse. 

The committees appointed to report 
are as follows: 

1.—Revision of Recommended Practice for Springs, in- 
cluding Design for Springs for 100,000-pound Cars.— 
Charles Lindstrom, Chairman; R. P. C. Sanderson and 
A. G. Steinbrenner. 

2.—Uniform Section of Siding and Flooring.—R. P. C. 

——. Chairman; W. P. Appleyard and J. S. Lentz. 

3.—Draft Gear—E. D. Bronner, Chairman; G. F. 
Ww 7, Mord Roberts, T. A. Lawes and GC. M. Menden- 
1all. 

4.—Side Bearings and Center Plates.—B. Haskell, 
Chairman; H. M. Pflager, T. W. Demarest, J. W. Lut- 
trell and W. H. Marshall. 

5.—The Chemical Composition of All Steel Car Axles. 
—H. D. Nelson, Chairman; IF. Delano and C. A. 


Schroyer. 
6.—Cast Iron Wheels.—J. N. Barr, Wm. 


at this convention 


Chairman; 


Gaesens, D. F. Crawford, J. J. Hennessey and Wm. 
pps. 
é x of Proceedings—F, A. Delano, Chairman; 





D. F. Crawford and W. A. Nettleton. 

8.—Air-Brake Hose Specifications.—James Macbeth, 
Chairman; H. I’. Ball and R. N. Durborow. 

9.—Subjects.—Samuel Higgins, Chairman; W. A. Net- 
tleton and A. E. Mitchell. 

10.—Establishment of Library in Connection with the 
American Railway*Master Mechanics’ Association.—J. 
T. Chamberlain. 

11.—Revision of Rules for Loading Long Materials.— 
I. D. Casanave, Chairman; S. F. Prince, Jr., W. N 
Appleyard, P. Leeds, J. N. Barr, S. Higgins, W. Ff 
Thomas and A. M. Waitt. 





PERSONAL. 


(For other personal mention see Elections and 
Appointments. ) 


KF. M. Hawkins, who recently resigned as 
Auditor of the Waycross Air Line Railroad, has been 
appointed General Manager of The Satilla Manufactur- 
ing Company of Waycross, Ga. 

—A brief sxetch of the life of Mr. George L. Peck, 
whose appointment as' General Manager of the Pennsy!- 
vania Lines West we noted last week (page 421), will 
be found in our issue of Jan. 18, page 51. 

—There have been many expressions of regret at the 
absence of Mr. R. H. Soule from the conventions this 
year, because of his serious illness. Mr. Soule’s friends 
(meaning everybody) will be glad to learn that he is 
now steadily improving in health. 

—Mr. Abdiel W. Eichelberger died June 13 at Han- 
over, Pa., aged S2 years. He was a native of Hanover, 
and began his railroad career in 1852 as President of th: 
Hanover Branch. At the time of his death Mr. Hich- 
elberger was President of the Berlin Branch. 

—Mr. J. A. McCrea, who, on June 7 last, became 
Superintendent of the Cincinnati Division of the Penn- 
sylvania Company (Southwest System), was born May 
26, 1875. He was graduated from Yale University in 
1895 and entered railroad service the same year as i 
rodman on the Pennsylvania Company. ‘Two years later 
he became Assistant Engineer of the Eastern Divisio: 
and in August, 1899, he was appointed HEingineer o! 
Maintenance of Way of the same lines. 

—Mr. David W. Ross, recently appointed Purchasin: 
Agent of the Illinois Central, was born at Mineral Poin. 
Wis., Nov. 9, 1869. He entered the service of the Illi- 
nois Central in 1888 as a stenographer in the telegray'! 
department. In 1889 he was appointed Secretary to {! 
General Superintendent. In September of the same ye: 
he became Secretary to the General Manager, then tv 
years later Secretary to the Assistant to the Preside:|, 
and in 1892 Seeretary to J. T. Harahan, Second Vii- 
President. Mr. Ross received his new appointment °s 
Purchasing Agent on June 1, last. 

—Mr. Charles W. Bein, Traffic Manager of the Sou!!i- 
ern Pacific (Atlantic System), died June 12. Mr. Bein 
began his railroad service as a rate clerk on the Mur- 
gan’s Louisiana & Texas, and passed through the v:i''i- 
ous grades in the general office of the Southern Pacilic 
Company as a rate clerk, Assistant General Freiz!it 
Agent of the Atlantic System, General Freight Agent of 
the same system, and in 1893 became Traffic Manacer 
of the Galveston, Harrisburg & San Antonio. Mr. Bein 
was appointed to the position, which he held at the tine 
of his death, that of Traffic Manager of the Southern 
Pacific Company (Atlantic System), on March 28, 18'S. 

—Mr. C. M. Burt, General Passenger Agent of ie 
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Central Railroad of New Jersey, was born Dec. 4, 1862. 
He began his railroad service in 1879 in the auditing of- 
fice of the New York, Pennsylvania & Ohio as a clerk. 
In 1883 he was connected with the Quartermaster’s De- 
partment of the United States Army at St. Louis. In 
January, 1896, Mr. Burt was made Chief Clerk in 
charge of the passenger department of the Joint Traf- 
fic Association, and remained with this company until 
1899, and in July of that year was appointed General 
Passenger Agent of the Fitchburg. Upon the lease of 
the Fitchburg to the Boston & Maine he was made As- 
sistant General Passenger Agent of the last named com- 
pany, remaining there until his recent appointment as 
General Passenger Agent of the Centra! Railroad of 
New Jersey. 

—Mr. E. H. Utley, who on June 11 was appointed 
General Manager of the Bessemer & Lake Erie, was 
born March 18, 1850, at Wadsworth, Ohio, and began 
his railroad service as a station agent for the Chicago, 
Milwaukee & St. Paul. He resigned from this company 
in 1869 to become telegraph operator for the Pacific & 
Atlantic Telegraph Company at Philadelphia. From 
1873 to 1875 he was operator in the Superintendent’s of- 
fice of the Chicago, Milwaukee & St. Paul. For three 
years (1877-1880) Mr. Utley was Secretary of the Alle- 
gheny Valley, and in April of the last named year be- 
came General Freight Agent, and was later given the 
General Passenger Agency. In 1897 he was appointed 
General Freignt and Passenger Agent of the Pittsburgh, 
Bessemer & Lake Erie, now known as.the Bessemer & 
Lake Erie. 

—Mr. Thomas Curtis Clarke died at his home in the 
city of New York last Saturday night, after an illness 
of about two weeks. In our issue of Jan. 17, 1896, 
appeared a short sketch of Mr. Clarke’s life and work, 
together with a portrait, these having been published 
on the occasion of his election as President of the 
American Society of Civil Engineers, and from the 
sketch there published we take a few notes. He was 
born in Newton, Mass., Sept. 16, 1827, and was grad- 
uated from Harvard in the class of 1848. The unusual 
intellectual activity which he always displayed was 
foreshadowed by the fact that he was the class poet. 
His brother, the Rev. James Freeman Clarke, was one 
of the most distinguished divines that our country has 
produced, and another brother, W. H. Clarke, was:a 
civil engineer, highly esteemed. Mr. T. C. Clarke added 
further lustre to the name. He made special studies 
in civil engineering under Capt. John Childe, of Spring- 
field, Mass., and spent a number of years on railroad 
work on the Grand Trunk, but early made bridge work 
his specialty. One of his first bridgés was the second 
railroad bridge across the Mississippi River, that of 
the Chicago, Burlington & Quincy at Quincy, Ill. This 
was not only designed by Mr. Clarke, but was built 
by him without the intervention of contractors, except 
for the iron work. Mr. Clarke was the senior partner 
in the firm of Clarke, Reeves & Co., of Phoenixville, 
later the Phoenix Bridge Company. He was also one of 
the original members of the Union Bridge Company. 
These two companies built a number of famous bridges, 
one of them being the Kinzua Viaduct, another the 


. Hawkesbury bridge at Sydney, New South Wales, an- 


other the bridge across the Hudson river at Poughkeep- 
sie. In fact, Mr. Clarke used to say that he had been 
closely concerned in the building of over 80 miles of 
bridges and viaducts. At the time of his death he was 
acting as one of the Board of Experts for the improve- 
ment of the Manhattan terminal of the Brooklyn Bridge. 
Mr. Clarke had been an unusuaily industrious writer of 
engineering monographs. His papers appear in the 
Transactions of the American Society of Civil Engineers 
and of the Institution of Civil Engineers, from which 
latter body he received the Telford medal and also the 
Telford premium for papers contributed. He had 
served the American Society of Civil Engineers in 
various offices, having been its President in 1896. He 
was a member of various other scientific bodies, of the 
Century Club in New York and the Union Club in 
Boston. Mr. Clarke was a man of uncommon physical 
as well as intellectual vigor and of great fertility and 
activity. The endurance of his energies in unusual 
vigor to the time of his death was due probably in the 
main to the inheritance of a fine physique, but it was 
doubtless partly due to the intelligent and systematic 
care which he took of himself. Although he worked 
industriously he was fond of outdoor sports and was 
temperate almost to abstemiousness. Mr. Clarke’s 
varied interests and his reliable courtesy and geniality 
made for him an unusual list of personal friends, and 
when we say that his death will be widely and deeply 
regretted we do not say this in a perfunctory way. 


ELECTIONS AND APPOINTMENTS. 





Baltimore & Ohio.—We are officially informed that J. N. 
Barr, Mechanical Superintendent, expects to remain 
in his present position. ‘This, of course, dispels the 
various newspaper reports which stated that Mr. Barr 
was to go with the Chicago, Milwaukee & St. Paul. 

Baltimore & Ohio Southwestern.—The position of As- 
sistant General Passenger Agent, held by the late G. 
B. Warfel, has been abolished. 

Boston & Albany.—It is commonly reported, but not of- 
ficially confirmed, that Edgar Van Etten, recently ap- 
pointed Second Vice-President of the New York Cen- 
tral & Hudson River, will soon assume charge of the 
operations of the B. & A., and that William Bliss, 
President of the B. & A., will retire from active rail- 
road service. 

Canadian Pacific—W. R. MacInnes, heretofore General 
Freight Agent of the Western Division, has been ap- 
pointed Assistant Freight Traffic Manager in charge 
of the Western Lines, with headquarters at Winnipeg, 
Man. W. B. Bulling, Jr., heretofore General Freight 
Agent of the Eastern Division, has been appointed 
Assistant Freight Traffic Manager, in charge of the 
Eastern Lines, with headquarters at Montreal, Que., 
effective July 1. Mr. Bulling is succeeded as General 
Freight Agent by S. P. Howard, heretofore Assistant 
General Freight Agent of the Eastern Division. W. 
B. Lanigan, heretofore Assistant General Freight 
Agent of the Ontario & Quebec Division (Lines West), 
has been appointed Assistant General Freight Agent 
of the Western Division, succeeding G. H. Shaw. 

Canadian Northern.—G. H. Shaw, heretofore Assistant 
General Freight Agent of the Western Division of the 
Canadian Pacific, has been appointed Traffic Manager 
of the C. N. 

Chatham & Lebanon Valley.—At a meeting, held June 
18, W. S. Webb was elected President, succeeding W. 
C. Roberts, resigned. 

Chicago & Northwestern.—Eugene BH. Osborn was, on 
June 6, elected Vice-President and Secretary, succeed- 
ing M. L. Sykes, resigned. 

Chicago Great Western.—A. G. Briggs has been ap- 


pointed General Attorney, succeeding D. W. Lawler, 
resigned, effective June 15. 

Chicago, Milwaukee & St. Paul—A. E. Manchester, 
heretofore Assistant Superintendent of Motive Power, 
has been appointed Superintendent of Motive Power, 
succeeding S. P. Bush. 

Choctaw, Oklahoma & Gulf—J. F. Holden, Traffic Man- 
ager, has been appointed Second Vice-President also. 

Cincinnati, Portsmouth & Virginia.—J. C. Gleason, As- 
sistant Superintendent, with headquarters at Cincin- 
nati, Ohio, has resigned. 

Cleveland, Cincinnati, Chicago & St. Louis —H. H. Eg- 
gleston has been appointed Supervisor of Bridges and 
Buildings, with headquarters at Union City, Ind. 

Davenport, Rock Island & Northwestern.—K. F. Potter, 
heretofore Chief Engineer, has been appointed General 
Manager, succeeding E.. E. Hughes, effective June 15. 

Dayton & Faunsdale.—The officers of this company, re- 
ferred to in the Construction column, are: J. J. King, 
Demopolis, Ala.; Vice-President, William Grant; Sec- 
retary; W. C. Epps; Treasurer, M. A. Myers, Selma. 

Detroit Southern—J. C. Gleason, heretofore Assistant 
Superintendent of the Cincinnati, Portsmouth & Vir- 
ginia, has been appointed Division Superintendent of 
the D. S. 

Greenwich & Johnsonville——Clarence B. Vorce, a civil 
_and consulting engineer at Hartford, Conn., has been 
made Chief Engineer and will build the extension re- 
ferred to in the Construction column. 

Kansas City Northwestern.—G. W. Inge has been ap- 
pointed Superintendent, with headquarters at Kansas 
City, Kan., succeeding R. E. Cahill. (See Missouri 
Pacific. ) 

Lake Shore & Michigan Southern.—A. H. Smith, here- 
tofore Assistant General Superintendent, has been ap- 
pointed General Superintendent, succeeding P. S. 
Blodgett, resigned. (See New York Central & Hud- 
son River.) 

Missouri, Kansas & Texas.—A. D. Bethard, heretofore 
Division Superintendent of the Missouri, Kansas 
Texas of Texas, has been appointed Superintendent of 
Car Service of the M., K. & T., succeeding E. M. Col- 
lins, assigned to other duties. 

A. J. Miller has been appointed Acting Purchasing 
Agent, succeeding C. N. Stevens, Purchasing Agent, 
deceased. 

Missouri Pacific—Owing to continued ill health, L. L. 
Keller, Division Superintendent, with headquarters at 
Nevada, Mo., has resigned. It. E. Cahill, heretofore 
Superintendent of the Kansas City Northwestern, suc- 
ceeds Mr. Keller at Nevada. 

Nevada-California-Oregon.—J. H. Bennet, heretofore 
General Freight and Passenger Agent, has been ap- 
pointed Traffic Manager and the position formerly held 
by Mr. Bennet has been abolished. 

New York Central &€ Hudson River.—P. S. Blodgett, 
heretofore General Superintendent of the Lake Shore 
& Michigan Southern, has been appointed General 
Superintendent of the N. Y. C. H. R., succeeding 
E. Van Etten, assigned to other service. (p. 389.) 
Effective June 17. , 

Pittsburgh & Western—L. F. Loree, President of the 
Baltimore & Ohio, has been appointed Receiver of the 
P. & W., succeeding J. K. Cowen, resigned. 

Pennsylvania Company.—A. H. Sanford, heretofore En- 
gineer Maintenance of Way of the Southwest System, 
at Louisville, Ky., has been transferred as Engineer 
Maintenance of Way, with headquarters at Logans- 
port, Ind. Paul Jones, Engineer Maintenance of Way 
at Richmond, Ind., succeeds Mr. Sanford at Louis- 
ville, Ky. EF. H. Worthington, Engineer Maintenance 
of Way at Indianapolis, Ind., succeeds Mr. Jones at 
Richmond, Ind., and Mr. Worthington, in turn, is suc- 
ceeded by H. E. Newcomet, heretofore Assistant En- 
gineer at Cincinnati, Ohio. W. B. Wood, heretofore 
Engineer Maintenance of Way of the Northwest Sys- 
tem, will succeed Mr. Hamilton as Engineer Main- 
tenance of Way, same System, with headquarters at 
Wellsville, Ohio. 

Red Fork & Shawnee Coal & Railway.—The officers of 
this company, referred to in the Construction column, 
are: President, Freeman J. Short, Chicago; First 
Vice-President, J. W. Hockaday, Stroud, Okla. T.; 
Second Vice-President and General Manager, L. D. 
Lewis, Tulsa; Secretary, George R. Brobeck, Tulsa; 
General Attorney, N. W. Bliss, Chicago; Treasurer, 
Edward Short, Chicago. 

St. Louis, Iron Mountain & Southern (Missouri Pacific). 
—wWilliam Cotter, heretofore Division Superintendent 
of the Grand Trunk, has been appointed General Super- 
intendent of the St. L., I. M. & S., effective June 4. 

Tennessee Coal, Iron & Railroad——James Bowron, Vice- 
President; Second Vice-President A. M. Shook and 
Secretary J. F. Fletcher have resigned. 

Terminal R. R. Association of St. Louis—Robert Moore 
has been appointed Consulting Engineer. 

Toledo, St. Louis & Western.—The office of Chief Road- 
master has been created with Stanley Millard in 
charge, with headquarters at Frankfort, Ind. He will 
have charge of the maintenance of tracks and will 
report to the Chief Engineer. The position of En- 
gineer Maintenance of Way has been abolished, ef- 
fective June 18. 

Vandalia Line—A. M. Underhill, heretofore Engineer 
Maintenance of Way of the Peoria Division, has been 
appointed Engineer Maintenance of Way of the Main 
Line, succeeding Downing (p. 421), and Mr. 
Underhill in turn is succeeded by E. L. Shaneberger, 
heretofore Assistant Engineer Maintenance of Way. 








RAILROAD CONSTRUCTION. 





New Incorporations, Surveys, Etc. 


ALABAMA Roaps.—A number of men of Alabama and 
Mississippi are trying to secure the rebuilding of the 
Narkeeta road from Gainesville southwest to Meridian, 
Miss. Among those interested are Mayor Cochrane, of 
Tuscaloosa, and L. D. Godfrey, Jr., and Jacob Shifman, 
of Gainesville. 

ALASKA & SrpertA Rattway & NAvicaTiIon.—Capt. 
John Healey, according to Seattle reports, has gone to 
London to complete the organization of this company, 
part of whose plan is to build from Valdes, Alaska, via 
Port Clarence, Nome and the Norton Sound districts to 
the Behring coast. Senator W. A. Clark, of Montana, 
and A, J. Harling, President of the Chicago, Milwaukee 
& St. Paul,’are reported interested. James Hamilton 
Lewis, of Seattle, is to be Second Vice-President. 

ALPENA & WESTERN (ELECTRIC).—Surveys are about 
one-half completed for this line from Alpena, Mich., west 
via Gaylord, Mancelona and Traverse City to Frankfort. 


Albert Cousen, 342 


Surveys will soon be resumed. 3 
(Construction 


Gratiot avenue, Detroit, is President. 
Supplement, March 8, 1901.) 

ATCHISON, TopEKA & SANTA FeE.—Surveys are re- 
ported in progress for a branch trom Navasota, Texas, on 
the Gulf, Colorado & Santa Fe to run northeast about 
10 miles to Anderson. 

BALTIMORE, WESTMINSTER & GETTYSBURG (ELEC- 
TRIC).—This company has been granted a_ franchise 
under the new law in Pennsylvania, to build a continuous 
trolley from Baltimore to points in Southern Pennsyl- 
vania. The incorporators are: L. A. Sweigard, T. E. 
Durham and W. H. Bartlett, of Philadelphia, and Charles 
KE. Fink, of Maryland. 

BEAR GULCH RartLwAy & CONSOLIDATED MINING & 
SMELTING.—This company has been organized in Spo- 
kane, Wash., to build a line from Jardine to Horr, Mont., 
to develop mines in the Bear Gulch section. Harry 
Bush. of Spokane, is Manager. 

BENTON Harpor 'TERMINAL.—This company has been 
incorporated in Michigan, with a capital stock of $500,- 
000, to build a station and terminals at Benton Harbor. 
A. A. Patterson, Jr., President of the Milwaukee, Benton 
Harbor & Columbus Ry., Benton Harbor, Mich., is a 
director. 

BIRMINGHAM, SELMA & NEW ORLEANS.—Contracts 
are reported let for an extension of 27 miles from the 
present terminus in Marengo County, Ala. The com- 
pany has been building an extension from Martin Station 
west 20 miles to Thomaston. (June 7, p. 389.) 

BITUMINOUS STREET RAILWAY OF CLEARFIELD ( ELEC- 
TRIC).—This company was incorporated in Pennsylvania 
June 14, with a capital stock of $180,000, to build a line 
34 miles long to connect Clearfield with Dubois, Falls 
Creek and other points in Clearfield County. The in- 
corporators are: George A, Lukehart, Dubois, president ; 
W. A. Engleman, J. B. Hess, J. A. Vasbinder, Dubois; 
John M. Ury, Clearfield; J. N. Langhom, Indiana, and 
John F. Warner, Philadelphia. 

BLACKWELL, ENID & SOUTHWESTERN.—Contracts are 
reported let for the section to Cordell, Washitaw County, 
Okla. T., to be completed by Jan. 1, 1902. (May 31, 
p. 373.) 

BritTisH CoLuMBIA Roaps.—Consul Smith writes from 
Victoria, May 16, that the Legislature of British Colum- 
bia has authorized a loan of $5,000,000, half a million of 
which is to be used in building a bridge across the Frazer 
River at New Westminster, and the remainder to be 
granted as a bonus at the rate of $4,000 a mile, for the 
following roads: 

From the coast near Point Roberts to Midway, 
Boundary Creek district, about 330 miles. 

From the present terminus of the Esquimalt & Na- 
—— to the northern end of Vancouver Island, 240 
miles. 

From Rock Creek to Vernon, to connect with the 
Shuswap & Okanagan, 125 miles. 

From Kitimaat, on the coast to Hazleton, 100 miles. 

From Fort Steele to Golden, 150 miles. 

Work must be begun before July, 1902. The subsidy 
is not to be granted until] the roads are wholly com- 
pleted; the companies are to pay interest on the subsidy 
granted at the rate of 2 per cent. for the first five years 
and 3 per cent. afterwards. The government is to con- 
trol passenger and freight rates, and’ may acquire the 
roads in 20 years. 

CANADIAN NoRTHERN.—Mackenzie, Mann & Co. have 
let the contract for 150 miles of new line in Manitoba 
to G. H. Strevel. 

Care BrETON RAILWAY EXTENSION.—Financial ar- 
rangements are reported completed for building the en- 
tire line from the Straits of Canso, N. S., to Louisburg. 
(May 31, p. 373.) 

CENTRAL OF GEORGIA.—Surveys are reported in prog- 
ress for a line from Cuthbert, Ga., to Lumpkin, on the 
Seaboard Air Line, 22 miles. 

CHESAPEAKE TRANSIT.—Bids for right of way have 
been filed for this proposed line from Norfolk, Va., to the 
lighthouse at Cape Henry, 16 miles. John H. Wilcox, 
or Norfolk, Va., is President. (Construction Supple- 
ment, March 8, 1901.) 

CHESAPEAKE & OnI0.—Lane Bros. & Co. are reported 
to have begun building new yards below Fulton near 
Richmond, to be completed in about 12 months. 

Cuicaco & NORTHWESTERN.—Surveys are reported in 
progress for an extension from Morgan, Minn., west 
about 45 miles via Wabasso to Marshall. 

The company is said to be making preparations to 
build a branch from Central City, S. Dak., to Lead. 

CuHIcaGo GREAT WESTERN.—The Iowa Railroad Com- 
missioners have received official statement of the pro- 
posed building by this company as follows: From 
Clarion, Wright County, on the Mason City & Fort 
Dodge, to Hampton, Franklin County, terminus of the 
Waverly branch; from the southern terminus of the 
Lyle branch to Mason City, the northern terminus of the 
Mason City & Fort Dodge; from Fort Dodge to Omaha, 
and from Fort Dodge to Sioux City. (May 24, p. 357.) 
_ CINCINNATI, Oxrorp & WESTERN.—This company was 
incorporated in Ohio, June 15, with a capital stock of 
$10,000, to build a line from Cincinnati through New 
Baltimore and St. Charles to Oxford, Butler County. 
The incorporators are: Homer Morris, J. F. Gillespie, 
= H. Smith, Walter Morris, S. E. Frye and R. S. Gil- 
espie. 

CLEVELAND & EASTERN (ELECTRIC).—An officer con- 
firms the report that the company has taken control of 
the Cleveland & Chagrin Falls and the Chagrin Falls & 
Eastern. The proposal is to extend the same east to 
Hiram and Garrettsville, and thence to Warren, Ohio. 
All arrangements have been made and contracts let. 
(July 7, p. 389.) : 

CLEVELAND, WADSwortH & SouTHERN.—This com- 
pany has been incorporated in Ohio, with a capital stock 
of $10,000, to build a railroad. 

Cotorapo & SouTHERN.—According to Denver reports, 
official announcement has been made that the suburban 
lines will be operated by electricity, and that manufac- 
turers have been asked to suggest plans and submit 
estimates. 

CooPpeRstTOwN & MoHAwK VALLEY.—This company 
was incorporated in New York, June 16, with a capital 
of $200,000, to build a road from Cooperstown to Spring- 
field Center, Otsego County. The directors are: Edward 
L. Collins, Stephen Jennings, Charles H. Cogswell, B. S. 
Nickerson, Clarence T. Eldridge, Warren Hawn, A. 
Devendorf, John Gyer and A. M. Farnum. 

Dayton & FausDALE.—New officers have been elected’ 
and it is proposed to complete this line from Dayton, 
Ala., north nine miles to Faunsdale, and thence to the 
coal fields. The line has been graded for nine miles, The 
officers are given under Elections and Appointments. 


_ Denver & NorRTHWESTERN.—This company has been 
incorporated in Colorado, to build a line before projected 








448 


THE RAILROAD GAZETTE 





Vor, XXXIII., No. 25. 








under the Denver, Boulder & Northern. The capital 
stock is $2,500,000. The line is projected from Denver 
via Boulder and Greeley to the mouth of Platte Canyon. 
Samuel M. Perry, Charles J. Hughes, Jr., William G. 
Smith, Gerald Hughes, Frank Perry, Albert Smith and 
Clyde Turnbull are incorporators. (D., L. & N., May 
17, p. 342.) 

East JorpAN & SOUTHERN.—Building is reported un- 
der way on this line from East Jordan, Mich., to Bell- 
aire. It is reported that track is laid for about four 
miles from Bellaire. 

ELLENVILLE & Kinoston.—The entire contract for 
building this line from Ellenville to Kingston, N. Y., 
te J. M. Jackson & Co., Mitchell House, 
ae) ee & ne segs will be let. (April 5, 

246.) <A. E. Godeffroy, 45 Broadway, New York, is 
Pcssidons of this company and also of the Port Jervis, 
Monticello & New York and the Kingston & Roundout 
Valley. ( Official.) 

FINDLAY, UPPER SANDUSKY & MARION ELECTRIC.— 
This company has been incorporated in Ohio, with a 
capital stock of $10,000, to build a line about 48 miles 
long connecting the three cities named. The incorpor- 
ators are: Ex-Lieutenant Governor Asa W. Jones and 
J. H. Ruhlman, of Youngstown; Hon. M. A. Smalley 
and ©. E. Swartzbaugh, of Toledo; Judge Allen Smalley, 
of Upper Sandusky; William E. Scofield, of Marion; 
and P. B. Morrison, Hon. David Joy and Jason Black- 
ford, of Findlay. 

I'tormaA Roaps.— 


has been let 


The Bond & Bond Co. has been in- 
corporated at Deland, and will build a railroad from 
Douglas to Neoga, St. Johns County, about 40 miles. 
Frederick E. Bond and John B. Conrad are interested. 

Forr Scorr, Iota & WesTERN.—This company has 
been incorporated to build the line recently referred to 
from Moran, on the Missouri, Kansas & Texas, to run 
west through Iola, Bas to Piqua, on the same line. J. 
FE. Henderson, of Sedalia. Mo., is interested. (May 24, 
p. 357.) 

FrostpurG, EckHArT & CUMBERLAND (ELECTRIC) .— 
This company and the Lonaconing, Midland & Frost- 
burg are building a line from Cumberland, Md., to run 
southwest via Eckhart, Frostburg, Ocean, Borden and 
Midland to Lonaconing. The Pennsylvania State Con- 
struction Co., 735 Drexel Bldg., Philadelphia, has the 
contract for building and equipping. Three miles are 
graded and one mile of track is laid. John W. Burchinall 
is President of both companies, and James Hooten, Séc- 
retary. (Official.) 

GOLDEN BripGe ELEcTrRic.—Surveys are reported com- 
pleted and contracts awarded for this line from North 
Salem, Westchester County, N. Y., to run east to Rich- 
field, Conn., and thence to Danbury. EK. B. Brady, of 
Golden Bridge, and F. W. Seibert, of Waterbury, sts 
are directors. (May 24, p. 357.) 

GRAND TRUNK.—The company proposes, according to 
report, to build a new line from Jordan to Niagara Falls. 

The grade at Napanee, Ont., is to be raised about 6 
ft. for*about one mile, which may require a change in 
the station and will cause the raising of the bridge over 
the Napanee River. 

GREAT NORTHERN.—Building is to be begun at once, 
according to report, on the Chuckanut Mountain cut-off 
from Fair Haven, Wash., south along the water front 
to a point near Burlington. H? C. Henry. has the con- 
tract. 

GREENWICH & 
cided to build an extension from Greenwich, N. 
across the Hudson River to Schuylerville. 

Gute & Brazos VALLEY.—J. H. Holt is reported to 
have the contract for grading from Mineral Wells, Texas, 
north to the Jack County line, on the extension to Jacks- 
boro. E. B. Carver, of Mineral Wells, Texas, President 
and General Manager, is reported to have bought the 
rails. (Construction Supplement, March 8, 1901.) 

IIEMPSTEAD, MINEOLA & FREEPORT TRACTION (ELEc- 
rTRIc).—The trustees of the village of Hempstead, N. Y., 
have granted a franchise for this line through its streets 
for the proposed line connecting the cities named. 

ILLINOIS CENTRAL.—Arrangements are reported made 
with the Penitentiary Board of Control in Mississippi, 
for building a spur from Parchman to the new convict 
farm in Sunflower County, about four miles. 

KANSAS Crry, Fort Scotr & MEmMPpHIS.—Amended 
articles of incorporation have been filed in Kansas for 
building a connecting link 24 miles long from Oswego to 
Jacques Junction, to connect with the St. Louis & San 
i rancise 0, 

KENTUCKY MIDLAND.-—This company has been incor- 
porated in Kentucky to build an extension of the Ken- 
tucky Western from Dixon, Ky., to Sebree, on the pro- 
posed extension to Owensboro, 40 miles. (May 24, 
p. 357.) 

LA SALLE, PERU 
incorporated in Illinois, 
Thomas Wood, Jarvis R. 
penter are incorporators, 

LONACONING, MIDLAND & FROSTBURG 
See Frostburg, Eckhart & Cumberland. 

LOUISVILLE & NASHVILLE.—Building is reported be- 
gun on the additional track between Shepherdsville, Ky., 
and Lebanon Junction, 12 miles. (June 7, p. 389.) 

MAINE CENTRAL.—An officer is quoted as saying that 
building will be begun, about July 1, on the proposed line 
from Winthrop, Me., northeast about 18 miles to 
Augusta. (May 8, p. 304.) 

MANrITroBA Roaps.—Premier Roblin 
the Government’s intention of building a 
miles south from Carman this year. 

MANSFIELD, CARDINGTON & DELAWARE.—This com- 
pany has been organized in Ohio to connect the cities 
named, . A. Whitney is President; F. R. Case, Vice- 
President, and C. W. Schaaf, Secretary. 

MEXICAN NATIONAL.—Surveyors are reported locat- 
ing the line for shortening the main road between the 
City of Mexico and San Miguel by 25 miles. 

MINNEAPOLIS & ANOKA.—This company has va in- 
corporated in Minnesota, with a capital stock of $200,- 
000, to build a steam or electric road between the cities 
named. The incorporators are: John J. Elliott, Arthur 
W. Selover, FE. H. Fuller, George H. Selover and Wil- 
liam Williamson, all of Minneapolis. 

MINNEAPOLIS, St. Paut & Sautt Ste. Marre.—A 
branch is reported under consideration about eight miles 
long to Star Prairie, Wis. 

MISSOURI, KANSAS & TrxAs.—The company is re- 
ported decided to enlarge its freight yards at Greenville, 
Texas, requiring about 10 miles of new track. 

Mount Rogers & EASTERN. 
progress for this proposed line from Bristol, Va., to run 
east via Damascus, Independence, Floyd, Rocky Mount, 


JOHNSONVILLE.—The company has de- 
Y., west 


& WESTERN.—This company has been 
with general offices at Ottawa. 
Burrows and Charles H. Car- 


( ELEcTRIC) .— 


has announced 
railroad 10 








Sinaia: Smithville, Lunenburg and Sussex to a point 
on the Atlantic Coast. Col. George B. Inman, of New 
York, is the projector. 

MoviLLE EXxtTENSION.—This company was incorporated 
in Iowa, June 12, with a capital stock of $10,000, to 
build a railroad from near Sergeant Bluff, on the Chicago 
& Northwestern, to run northeast 21 miles to Moville, 
the present terminus of the Maple River branch. Marvin 
Hughitt, President of the Chicago & Northwestern, and 
other officers of that line, are directors. The route is 
along a survey made 15 years ago. Most of the right 
of way is obtained. 

NorFoLtK & WESTERN.—The company is reported ar- 
ranging to build a branch along the New River in Vir- 
ginia to a projected cotton mill. 

PENNSYLVANIA CoMPANy.—The Pittsburgh, Fort 
Wayne & Chicago, according to report, has let contracts 
for 34 miles of second track between Bucyrus, Ohio, and 
Dunkirk, to Wm. Kennifik and E. H. France, of Pitts- 
burgh. (June 7, p. 390.) 

PENNSYLVANIA Roaps.—The Mayor of Philadelphia 
has signed the ordinances granting right of way over the 
city streets for the 13 companies referred to last week, 
whose proposed lines. will cover 120 miles of street. 
Prior to the signing of the ordinances, John Wanamaker 
offered to pay the city $2,000,000 for the same fran- 
chises. It is said that Mr. Wanamaker, Albert L. Johnson 
and other interests will fight the matter in the courts. 
(June 14, p. 422.) 

PENNSYLVANIA Roaps (ELEctTRIC).—The Mellon Syn- 
dicate of Pittsburgh, of which Wm. J. Berriman is Pres- 


ident, has incorporated the following companies: Shady 
Avenue & Homestead Street Railway; capital, $18,000. 
Swissvale & McClure Street Railway; capital, $18,000. 
Ligonier & Chestnut Bridge Street Railway; capital, 
$70,000. First Avenue & Ferry Street Railway ; capital, 
$6,000. Duquesne & Oak Street Railway; capital, 
$21,000. 


PERE MARQUETTE.—The company has filed a map with 
the State Board of Railroad Crossings, showing a pro- 
posed extension of a spur to the factory of the Saginaw 
Sugar Co., Saginaw, Mich. 

PittspurGH & LAKE HRIE.—Plans are reported com- 
pleted for an extension from Fayette City, Pa., to 
Brownsville. 

PirrspurGH & WESTERN.—Tke Pittsburgh, Cleveland 
& Toledo has amended its charter so as to build a branch 
at Niles, Trumbull County, Ohio. 

QUEBEC SOUTHERN.—The company proposes to relay 
with 80-lb, steel its lines between Albury and Sorel, Que. 

Rep Fork & SHAWNEE CoAL & Raitway.—This com- 
pany proposes to build from Red Fork, Ind. T., south- 
west about 80 miles to Shawnee, Okla. T., with a branch 
15 miles long to Mounds, Ind. T. Surveys are reported 
begun and bonds have been authorized to the amount of 
$120,000. The main office is at Tulsa, Ind. T. The 
officers are given under Elections and Appointments. 

Repeustic & GRAND ForKs.—Contracts are reported 
let to George S. Deeks & Co. for building 46 miles of 
line connecting Grand Forks, B. C., with Republic, Wash., 
to be completed by Nov. 1, and building is said to be in 
progress. (Construction Supplement. March 8, 1901.) 

SouTHERN Paciric.—Building is reported begun on 
the Abbeville extension from Abbeville, La., west 23 
miles to Gueydan. (April 26, p. 292.) 

SPRINGFIELD, JEFFERSON City & CHIcAGo.—Surveys 
are reported made for two lines between Springfield, Mo., 
and Jefferson City. The estimated distance is 121 miles. 
It is proposed to cross the Missouri at either Jefferson 
City, Boonville or Glasgow. Bids will be received in a 
few weeks for the section from Versailles, Mo., south. 
Wm. W oodburn, of Des Moines, Iowa, is President. 
(March 22, p. 210.) 

Sr. TuHoMAs STREET (ELeEctric).—The company has 
ae its willingness to extend its line to Port Stan- 
ley, Ontario. 

ToLteDo & INDIANA (Execraic. )—This company has 
been incorporated in Ohio, to build from Toledo through 
Holland, Swanton, Delta, Wauseon and other points 
to Bryan. Among those interested are: A. K. Detwiler, 
George G. Metzger, of Toledo, and J. Q. Files, of 
Wauseon. 

WapLey & Mount VERNON.—Preliminary surveys are 
made for the proposed extension from Douglas, Ga., to 
the Ocmulgee River, 15 miles. (May 24, p. 358.) 

WHEELING & LAKE HPRme.—The company has amended 
its charter to permit the building of a branch from the 
main line in Orange Township, Ohio, to Craig’s stone 
quarry in Minerva Township. 

WueELING & LAKE JErie.—Vice-President Joseph 
Ramsey, Jr., of the Wabash. has authorized bids to be 
advertised for a bridge across the Monongahela River, 
and for 12 miles of road south from Bridgeville, on the 
proposed Pittsburgh & Carnegie extension into Pitts- 
burgh. The work must be completed by Nov. 1, 1902. 
(May 10, p. 324.) 

Wuite Pass & YuKon.—Application has been made 
to the Dominion Parliament for a charter for a railroad 
from a point on this line to Rainy Hollow and Porcupine 
Creek, B. C., with power to sell or lease to or amalgamate 
with the White Pass & Yukon. Benjamin Russell, K. C., 
of Halifax, isthe solicitor. 
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BattimorE & OnI0.—The Maryland Court of Appeals, 
on June 13, affirmed the decision of the lower state 
courts, holding that the preferred stock of the com- 
pany is limited to 4 per cent. dividends, and that all 
surplus earnings above that amount, so far as dis- 
tributed by the directors, belong entirely to the com- 
mon shares. 

Guicaco GREAT WESTERN.—Application has been made 
to the New York Stock Exchange to list $2,000,000 
additional 4 per cent. debenture B stock, and $2,500,- 
000 additional 4 per cent. debenture stock. 

CINCINNATI & CLEVELAND.—The stockholders will vote 
to increase the capital stock from $15,000 to $2,000,000. 
The road is projected from Cincinnati, Ohio, northeast 
to Cleveland, with branches from Cummingsville near 
Cincinnati, to Westwood, Harrison, Philanthropy and 
Hamilton. Powell Crosley, 420 Pike Bldg., Cincin- 
nati, is President. (Construction Supplement, March 
8, 1901.) 

CINCINNATI NORTHWESTERN.—This line, running from 
College Hill Junction, Ohio, to Mt. Healthy, seven 
miles, has been sold to ex-Judge C. D. Robertson. 


Detroir SoUTHERN.—TIt is said that the injunction 
granted last week to restrain the reorganization com- 
mittee from disposing of the property of the Detroit 
& Lima Northern recently made, will have no effect 


upon the organization of the successor company, the 
Detroit Southern, as the property has been turned over 
to that company. A temporary certificate for com- 
mon stock to which the Detroit & Lima Northern 
may be entitled has been delivered to the Colonial 
Trust Co. (D. & L. N., June 14, p. 422.) 

GRAND RaAPpips, GRAND HAavEN & MUSKEGON.—The Se- 
curity Investment Co., of Pittsburgh, and others are 
receiving subscriptions at 102% for $1,250,000 of this 
company’s first mortgage 5 per cent. 25-year gold am 
due July 1, 1926, the issue being limited to $1,500,- 
000. This is an "electric line now building between 
Grand Rapids, Mich., Spring Lake, Grand Haven and 
Muskegon. (Dec. 21, 1900, p. 852.) 

GREAT Fatits & CANADA.—A meeting of the stockholders 
has been called to ratify the sale of this property to 
the Great Northern. The line runs from Great Falls, 
Mont., to Sweetgrass, 1384 miles, where it connects 

- with the Alberta Railway & Coal Company’s line, 
which extends on north 64% miles to Lethbridge, 
Alberta. 

HERKIMER, MoHAwK, ILION & FRANKFORT STREET 
(EvectrIic).—This property has been sold to the 
Everett-Moore syndicate of Cleveland, which controls 
aga electric roads between that city and Detroit, 

ich 

Missouri Paciric.—The directors, on June 17, resumed 
the payment of dividends by declaring a 2% per cent. 
semi-annual dividend on July 20, to stockholders of 
record July 5. The last dividend was paid in 1891, 
being 3 per cent. 

A resolution was also passed authorizing the issue 
of new stock to the amount of 15 per cent. of the 
present holdings of stockholders. Stockholders may 
subscribe at par. (June 14, p. 422.) 

MUSKEGON, GRAND Rapips & INDIANA (PENNSYLVANIA 
Co.).—The first mortgage coupon No. 26, due July 1, 
1899, is now being paid through Winslow, Lanier & Co. 

NEWFOUNDLAND.—Under the agreement with Robert G. 
Reid, practically owner of this line, Mr. Reid agrees 
to surrender the telegraphs to the Government and to 
revise his land grants so that the rights of other 

. holders will be protected. He will permit the Colony 
to buy from him the ownership of the railroad after 
50 years, provided the Government will agree to the 
transfer of the property to a limited liability com- 
pany. (May 21, p. 37 

NORTHERN Cuorrnat.—The company has declared a 
semi-annual dividend of 4 per cent., which is an in- 
crease of 1 per cent. over the same period of last year, 
and places the stock on an 8 per cent. basis. 

PHILADELPHIA & READING.—The stockholders of the At- 
lantic City, the Camden Countv and the Seacoast have 
taken fina] action for merging these properties into 
the Atlantic City. All the companies are controlled 
by the P. & R. (May 81, p. 374.) 

PITTSBURGH & WESTERN.—In the U. S. Circuit Court 
at Pittsburgh, June 17, John K. Cowen resigned as 
receiver and L. F. Loree, President of the Baltimore 
& Ohio, was appointed his successor by Judge Acheson. 

PitrspurGH, Forr WAYNE & CuHicaco.—Francis T. 
White, of "New York, owner of 200 shares of the 7 per 
cent, special guaranteed stock, has brought suit in 
the U. S. Circuit Court at Pittsburgh, to enjoin the 
directors from paying the extra 2 per cent. dividend 
on the original guaranteed stock, unless the same 
dividend is paid on the special guaranteed stock. (May 
3, p. 308.) 

PITTSBURGH, PAINESVILLE & FarrporT.—Holders of the 
Mercantile Trust Company’s certificates for first mort- 
gage bonds and first mortgage terminal bonds are 
notified by the reorganization committee that a propo- 
sition has been made to buy the bonds at $1,129.10 for 
each $1,000 bond, or 105.41 for the principal and 7144 
per cent. for the accrued interest to July 1, to holders 
who surrender their certificates on that date to the 
Mercantile Trust Co. (Aug. 17, 1900, p. 560.) 

PortLAND & RuMForD Fatits.—The company has _in- 
creased its quarterly dividend to 1% per cent. The 
last dividend of 1 per cent. was paid Dec. 15 last. 

R1o GRANDE WESTERN.—Kuhn, Loeb & Co., and Spencer 
Trask & Co., offer a block of the first consolidated 4 
per cent. 50-year gold bonds at 96. These bonds are 
secured by a first mortgage, either directly on railroad 
branches or on all other securities on 173 miles of 
railroad in operation, and further by a mortgage on 438 
miles of main line and other road, and all other exist- 
ing property of the company, subject to a prior lien 
of $15,200,000 first mortgage 4 per cent. bonds. (April 
5, p. 246.) 

St. Louris & San FRancisco.—The stockholders, on 
June 15, authorized an increase of the capital stock 
from $50,000,000 to $100,000,000. Of this increase 

- $15,000,000 is to be second preferred, and $35,000,000 
common stock. There is - increase authorized of the 
bonded indebtedness of $85,000,000. The stockholders 
also agreed to the purchase of the Arkansas & Okla- 
homa, the Central Oklahoma & Southern and the 
Oklahoma City Terminal, all auxiliary lines of the 
parent company. (April 12, p. 260.) 

Sureverort & RED RiveER VALLEY.—The company re- 
cently filed a mortgage to the Farmers’ Loan & Trust 
Co., trustee, to secure an issue of 4 per cent. gold 
bonds due 1950. Upon the line in operation from 
Shreveport, La., to St. Maurice, 76 miles, $1,520, 
has been issued and the company is empowered to issue 
$940,000 on the 42 miles from St. Maurice to Pine- 
ville. It is stated that the company is further author- 
ized to issue $300,000 for a bridge over the Red River 
at Alexandria, and a further issue of $20,000 per mile 
of completed read to the Mississippi River and thence 
to New Orleans. 

Soutn Bounp.—Chief Justice McIver, of the South 
Carolina Supreme Court, at Cheraw, on June 11, 
granted an order staying the appointment of a re- 
ceiver pending the appeal to that court. The property 
is to be consolidated with the Seaboard Air Line. 
(June 14, p. 422. 

ToLtepo TRACTION (ELECTRIC).—The ‘Everett- Moore 
syndicate of Cleveland is reported to have obtained 
control of this line in and about Toledo in connection 
with its proposed system from Cleveland to Detroit. 


VELASCO TERMINAL.—The sale of this property to 
Harris Masterson, of Houston, Texas, for $28,500. 
made May 7, has been confirmed at Galveston mf Dis- 
trict Judge Wells Thompson. (May 17, p. 342.) 
WISCASSET, WATERVILLE & FARMINGTON.—At a meeting 
of the directors and stockholders of the Franklin 
Somerset & Kennebec and the Waterville & Week's 
Mills, the property and stock of these companies were 
transferred to the Wiscasset, Waterville & Farming- 
ton, which was recently incorporated under a specia! 
law in Maine to take over the property. (April 19. 
p. 276; Waterville & Farmington, April 5, p. 246.) 














